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TaxRi are two methods of teaching, — ^the synthetie and the analytie. 
In the synthetic method, the pupil is first presented with a ginural 
view of the science he is studying, and afterwards with the particulan 
of which it consists. The analytic method reverses this order: the 
impil is first presented with, the particulars, from whicli he is led, by 
certain natural and easy gradations, to those views which axe more 
general and comprehensivet * ««. 

The Scholar's Arithmetic, publlqjied in 1801, is synthetic. If thht* 
is tifatUt of the work, it is a lault of the times in which it appeared. 
The analytic or inductive method of teaching, as now applied to ele- 
mentary instruction, is among^ the improvements of later years. Its 
introduction is ascribed to Festalozzi, a distinguished teacher in 
Switzerland. ' It has been applied to arithmetic, with great ingenuity, 
by Mr. CoLBURir, in ov^own ceuhtry. 



V The analytic is unquestionably the best method of aeqttiring know ' 
ledge ; the synthetic la the beat method of recapittUatingf qf revietbtKg 
it. In a treatise designed for school education, both me&ods are use- 
fbl. Such is the plan of ihe present undertaking, which the author, 
occrupied as he is with other objects and pursuits, would willingly have 
forborne, but that, the demand for the Scholar's Arithmetic still con- 
tinuing, an obligation, incurred by long-continued and extended pa- 
tronage, did not allow him to decline the labour of a revisal, which 
should adapt it to the present more enlightened views of teaching this 
science in our schools. In doing this, however, it has been necessary 
to make it a new work. - ^ 

In the execution of this desi^, an analysis of each rule is first giyon, 
containing a familiar explanation of its various principles ; after which 
follows a synthesis of these principles, with questions -in form of a sup- 
plement. Nothing is taught dogmatically ; no technical term is used 
till it has first been defined, nor any principle inculcated without a pre- 
vious developement of its truth ; and the pupil is made to understand 
the reason of each process sis he proceeds. 

Th^ examples under each rul^ are mostly of a practical nature, be- 
winning with those that are very easy, and gradually advancing to 
uiose more difficult, till one is introduced containing largor numbers, 
and which is not easily solved in the mind ; then, in a plain, familiar 
manner, the pupil is shown how the solution may be facilitated by 
figures. In this way he is made to see at once their, u^e and their op- 
pUcation, 

At the close of the fundamental rules, it has been thought advisable 
to collect into one clear view the distinguishing properties of those 
rules, and to give a number of examples involving one or more oftihAxOk^ 
These exercises will prepare the pupil more xeaSil^ i^ \nkdAX%\»s^ NXv^ 
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IT 1. A SINGLE or individual thing is called zikmiti mUff, 
ar one ; one and one more are called t^jo ; two ana one more 
are called three;, three and •ne more are called fwar ; font 
and one more are called five ; five and one more are called 
six; six and one more are called seven; seven and one more 
are called eight ; eight and one more are called mne ; nine 
and one more are i^alled t^ &c. 

These terms, which are ' expressions for quantities, are 
called mmbers. There are two methods of expressing 
numhers shorter than writing them out in words ; one called 
the Roman method by letters,* and the other the Arabic 
method by figures. The latter is that in general use. 

In the Arabic method, the ; nine first numbenThave each 
an appropriate character to represent them. Thus, 

* In the Romaa method bv letters. I represents <vie; y,Jive; X, ten; h,Jlfiy ; 
C, one hundred; Dfjlve hundred; and M, one thousand. 

As often as any letter is repeated, so many times its value is repeated, tmleas it 
be a letter representing a less number placed before one representing ^grtaUr; 
then the less number is taken from the greater \ thus, IV repres^ts j^^mr, DC, mne, 
&c., as will be seen in the following 

TABLE. 



One 

Two 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Ten 

IVentj 

Thirty 

Forty 

Fifty 

gixty 

Seventy 

Eighty 



I. 


Ninety > 


u. 


One<liujidred 


lU. 


Two hundred 


im. or IV. 


Three hundred 


V. 


Four hundred 


VI. 


Five hundred 


VII. 


Six hundred 


VIII. 


Seven hundred 


villi, or IX. 


Eight hundred 


X. 


Nine hundred , 


XX. 


One thousand 


XXX. 


Five thousand 


XXXX. or XL. 


Ten thousand 


L. 


Fifty thousand 


LX. 


Hundred thousand 


XXX. 


One million 


LXXX. 


Two million 



LXXXX. or XC. 

C. 

CC. 

COC. 

CCCC. 

D. or I0.» 

DC. 

DCC. 

DGCC. 

DCCCC. 

M. or Cp.t 

l03.orV.t_ 

ccaoo.orx. 

1000. _ 

CCCIOOO.orC. 

M. 
1[S!. 



* f3 is «sed msteftd of D^ to represent five hundred, and for evory additional an • 
BMod at tbe risfat hand, the number is inereased ten ttrne*. 

t CIO is used to represent oae thoniand, and for every C and d piil at eveh end, tiM 
BWab«r is increased Un tvmes. 

\ A liaaevtr any number iaereasea its value one tAousamd timea. 
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A unitj unU^j or anej is represented by this character, 1. 

Two . 2- 

Three • 3* 

Four 4. 

Five 5. 



j31«C '• • • • • •*• • • 

Seven . • • » . • . . 

Eight . 

Aifie « . . . . 

Ten has no appropriate character to represent it ; but is 
considered as forming a unit of a second or higher 
order, consisting of tens, represented by the same 
character (1) as a unit of the first or lower order, 
but is written in the second plafif, from the right 
hand, thut is, on the left hand side of units ; and 
as, in this case, there are no units to be written 
with it, we write, in the place of units, a cipher, (0,) 
which of itself signifies nothing ; thus, Ten 



7. 
8. 
9. 



One ten and one imit are called 
One ten and two units are called 
One ten and three units are called 
One ten and four units are called > 
One ten and five units are called 
One ten and six units are called 
Ofte ten and seven units are called 
One ten and eight units are called 
One ten and nine units are called 
Two tens are called 
Three tens are Called 
Four tens are called 
Five tens are called 
Six tens are called 
Seven tens are called 
Eight tens are called 
Nine tens are called 



10. 
11. 
12. 
13. 



Eleven 
Twelve 
Tnirteen 

Fourteen 14. 

Fifteen 15, 

Sixteen 16. 

Seventeen 17. 

Eighteen 18. 

Nineteen 19. 

Twenty 20. 

Thirty 30. 

Forty 40, 

Fifty 60. 

Sixty 60; 

Seventy Wo. 

Eighty 80. 

Ninety 90. 



Ten tens are called a hundred, which forms a unit of a 
still higher order, consisting of Aunrfrccfe, represented 
by the same character (1) as a unit of each of the 
foregoing orders, but is written one place further 
toward ti^e left hand, that is, on the left hand side 
of tens; thus, . • . ^ 'One hundred' 100. 

One hundred, one ten, and one unit, are called 

One hundred and ekoen 111. 
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IT tj 3. nuuuLkvum. 9 

T A« T1i€re are three hundred siztj-fiTe daji in ft yeev. 
In this number are contained all the orders now described^ 
viz. units, tens, and hundreds. Let it be recollected, iMtlt 
occupy the first place on the right hand ; tenSy the ucand 
place torn tilie nght hand; hundredsy the third place* This 
number may now be decomposed^ that is, separated tntopartt^ 
exhibiting each order by itself, as follows:^— The highest 
order, or hundreds, are threCj represented by this character, 
3; but, that it maybe made to occupy the thu'd place, count- 
ing from the right hand, it must be followed by two ciphers, 
thus, 300, (three hundred.^ The next lower order, or teiu, 
are six, (six tens are sixty,; represented by this character, 6 ; 
but, that it may occupy the second place, which is the place 
oft^nB^ it must be MIowed by onje cipher, thus^ 60, (sixty.) 
The lowest order, or tmitSy are fiye, represented by a single 
character, thus, 5, (fiye.) 

We may now combine all these parts together, first writing 
down the five units fir the right hand figure, thus, 5 ; then 
the six t^s (60) on the left hand of the units, thus, 65 ; then 
the three hundred]^ (300) on the left hand of the six tens, 
tbus, 365,^hich number, so written, may be read three 
hundred, six tens, aod fiye units; or, as is more usual, three 
hundred and sixty^fiye. 

r 

IT 8. Hence it appears, that figures have a different value 
acccTdmg to the place they occupyy counting from the right hand - 
towards the left. 

Take for example the number 3 3 3, made by the sama 
figure three times repeated. The 3 on the right hand, or in 
the first place, signifies 3 units ; the same figure, in the second 
place, signifies 3 tensj or thirty ; its value is now increased 
ten times. Again, the same figure, in the third place, signi- 
fies neither 8 uniiSy nor 3 tetis^ hut 3 hundreds^ which is tm 
times the yalue of the same figure in the place immediately 
preceding, that is, in the place of tem ; and this is a funda- 
mental law in notation,' that a removal of one place towards 
the left increases the vcUue of a figure ten times. 

T^n hundred make a thoMsand^ or a unit of the fourth 
order. Then follow tens and hundreds of thousands, m the 
same manner as tens and hundreds oC units, "to ^•csvx%*«sA% 
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10 inTBOSBATioir^ IT 8. 

succeed mUlionSy hUlions, &c., to each of which, as to unite 
and to thousands, are appropriated three pjaces,* as exhi- 
bited in the following examples : 



<4i4 <4i4 Vh *4-H V^ U-^ 

o o o o o o 

CO OP 9i BO 00 

^3 ^3 ^3 ^3 ^O 

V 4^ C^ Q^ 4? 

J9 £§5 2^^ 2r^^ >3.S5 ►S^^ 
t) BcH& SJHP WHh3 WH& WHP 

Example 1st 3 1 74 5 9 2 8 3 7 4 6 3 5 1 2 
Example 2d. 3, 1 7 4, 6 9 2, 8 3 7, 4 6 3, 6 1 2, 

_r' o w _r o _r o o o ^ •» o 

•p .2 3 'C .2 s 'C .2 2 .^ .2 S •§ .2 S -g .g 

S.S'^ p,S;S P^S.2 g.«:§ 8.«g S,2-S 

^ ^§ ^ p^^ ^ p^3 ^p^a ^»^^ z^*=^*a 

Ta facilitate the reading of large numbers, it is frequently 
practised to point them off into periods ol three figtires each^ 
as in the 2d example. The names and the order of the pe- 
riods being known, this division enables us to read num- 
bers consisting of many figures as easily as we can read^ 
three figures only. Thus, the above examples are read 3 
(three) Quadrillions, 174 (one hundred seventy-four) Tril- 
lions, 592 (five hundred ninety-two) Billions, 837 (eight 
hundred thirty-seven) Millions, 463 (four hundred sixty- 
three) Thousands, 612 (five hundred and twelve.) 

After the same manner are read the numbers contained in 
the following 

■ »l I I. ■-! ■ .^— ^— 11 1 I 1——^ 

• 

. * This is according to the French method of counting. The EngU^, after 
hmidreds of millions, mstead of proc^ing to billions, reckon thousancu^ tens and 
hundreds of thousands of millions; approprlatbg six places, instead of tbrecf; to 
mWIons, biiUons, &^, 



ITS. mumaLATwm. 11 

NVMEB.ATION TABLB. 

^ .. Those words at the head of the 

g table are applicable to any sum or 

g 3 ^ number, and must be committed per- 

^ , ^ '^ fectly to memory, so as to be readily 

3 S ^1 applied on any occasion. 

^S •*- § 

« i^ ^ J2 C^ '^ -3 

aHSaHHaHP- . or these characters, l, 2, a, 4, 5, 

. . . . ^ *• a, 7, 8, 9, 0, the nine firsi are some- J 

. ..86 times called significant figures, or 

..432 digits, in distinction from the hutj 

.7054 which, of itself, is of no vtolue, yet, 

8 6 2 placed at the right hand of another 

9 3 7 1 figure, it increases the value of 

5 0^6000 that figure in the same tenfold pro- 

1 3"% 2 7 portion as if it had been followed by 

806106409 any one oi the significant figures. 

Note. Should the pupil find any difficulty in reading the 
following numbers, let him first transcribe them, and point 
them off into periods. 

6768 62831209 286297314013 

34120 175264013 6203845761204 

701602 3456720834 . 13478120673019 

6539285 2503'^026531 341246801734526 

' The expressing of numbers, (as now show^i,) by figures, 
is called Notation^ ( l?he reading of any number set d«wn in 
figures, is called Numeration, ) 

After being able to read correctly ail the numbers in the 
foregoing table, the pupil may proceed to express the fol- 
lowing numbers by figures : 

1. Seventy-six. 

2. Eight hundred and seven. 

3. Twelve hundred, (that is^ one tfiousand and two hoh 
dred.) 



13 ADDITION or SIMKJB mMBERS. IT 9^4. 

4. Eighteen hundred. 

5. Twenty-seven hundred and nineteen. 

6. Forty-nine hundred and sixty. * 

7. Ninety-two thousand and forty-five. 

8. One hundred thousand. 

9. Two millions, eighty thousands, and seven hundreds. % 
lOj One hundred millionSi one hundred thousand, one % 

hundred and one. ,^ 

11. Fifty-two millions, six thousand, and twenty. 

12. Six hillions, seven millions, eight thousand, and nine 
hundred. 

. 13. Ninety-four hillions, eighteen thousand^ one hundred 
and seventeen. 

14. One hundred thirty-two billions, -^ro hundred millions, 
and nin«. 

15. Five trillions, sixty billions, twelve millionis, and ten 
thousand, 

. 16. Seven hundred trillions, eighty-six billions, ftnd seven 
millions. 

I 

ADDXTXOXr 

OF SIMPLE NUMBERS- 

^ IT 4. 1. James had 5 peaches, his mother gt^e hioi 9 
peaches more } how many peaches had he then ? 

2. John bought a slate for 25 cents, and a book for eight 
cents ; how many cents did he give for both ? 
, 3. Peter bought a Y^aggon for 36 cents, and sold it^o as 
to gain 9 cents ; how many cents did he get for ft f 

4. Frank gave 15 walnuts to one boy, 6 to another, ^nd 
had 7 left ; how many walnuts bad he at 6rst ? 

5. A man bought a -chaise for 54 dollars f he expended 8 
dollars in repairs, and then sold it so as to gain 5 dollars ; 
hew many dollars <Md he get for the chaise ? 

6. A man bought ^ cows ; for the first he gave 9 dollars, 
for the second he gave 12«dollars, and for the oth^f he gate 
10 dollars ; how many dollars did he give for idl the coWs ? 

7. Samuel bought an orange for d eoMs^ikbmkfprlT 
wm^ ft knife for 20 cents, and some wdmitft fori ccfits; 
how many cents did he spend ? 
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8. A man had 3 calves worth 2 dollars each, 4 <^e8 
worth 3 dollars each, and 7 calves worth 5 dollars each ; 
how many calves had lie ? 

9. A man sold a cow for 16 dollars, some com for 20 dot" 
Icrs, wheat for 25 dollars, and butter for 5 dollars ; how 
manj dollars must he receive ? 

The putting together two or more numbere, ^as in the 
foregoing examples,) so as to make one wfu^e number, Is 
called Addiliony and the whole number is called the imoy off 
(wunmL 

10. One man owes me 5 dollars, another owes me 6 
dollars, another 8 dollars, another 14 dollars, and another 3 
dollars ; what is the amount due to me ? 

11. What is the ^'ount of 4, 3, 7, 2, 8, and 9 dollars? 

12. In a certain school 9 study grammar, 15 study arith- 
metic, 20 attend to writing, and 12 study geography; what 
is the whole number of scholars ? 

Signs. A cross, 4-9 one line horizontal and the other per- 
pendicular, is the sign of addition. It shows that numbers, 
w^th this sign between them, are to be added together. It 
is sometimes read plusy which is a Latin word signifying 
more. 

Two parallel, horizontal lines, =, are the sign of equality. 
It signifies that the number before it is equal to the number 
after it. Thus, 5 -|- 3 = 8 is read 5 and 3 are 8 ; or, 5 plus 
(that is, more) 3 is equal to 8. 

In this manner let itie pupil be instructed to commit the 
following ' *^ . 

ADDITION TABUJ 



B 



^2 + 0= 2 


3- 


-0= 3 


4- 


mt 


6 + 0= « 


2 + 1= 3 


3- 


-1= 4 


4- 


8n 


i-i= 6 


a^ 


-2= 4 


3- 


-2= 5 


4- 


-2= 6 


5- 


-2= 7 


2r 


.3= 6 


3- 


-3= 6 


4- 


.3= t 


5. 


-3= 8 


2- 


-4= 6 


3- 


-4= 7 


4- 


-4i55 8 


6- 


-4= » 


2- 


-6= 7 


3- 


-5=8 


4- 


-5= 9 


8- 


-6=10 


2- 


-6= 8 


3- 


-6= 9 


4- 


-6=10 


5- 


-6 = 11 


2- 


-7= 9 


3. 


-7=10 


4- 


-7=11 


5- 


-7 = 18 


2- 


-8=10 


3- 


-8 = 11 


4- 


- 8 = 12 6 H 


-8=18 


2- 


-9=11 


3- 


- 9 = 12 

* 


4- 


-9=13 


<(tJ 


-9=14 



14 
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ADDITION TABLE-CONTINUED. 



6 + 
6 + 1 
6+2 

6 + 3 
6 + 4 
6+6 
6 + 6 
6 + 7 

6 + 8 
6 + 9 



6 
7 

8 
9 
10 
11 
12 
13 
14 
15 



7 + 

7 + 1 
7 + 2 
7 + 3 
7 + 4 
7 + 6 
7 + 6 
7 + 7 
7 + 8 
7 + 9 



7 
8 
9 
10 
11 
12 
13 
14 
15 
16 



8 + 1; 
8 + 2 
8 + 3 
8 + 4 
8 + 5 
8 + 6 
8 + 7 
*8 + S 
8 + 9 



S 
9 
10 
11 
12 
13 
14 
15 
16 



9'H 


f-0= 9 


9- 


-1 = 10 


9H 


h2 = ll 


9H 


^3=12 


9H 


1-4=13 


9H 


1-6 = 14 


9-\ 


[-6 = 15 


9H 


1-7 = 16 


9H 


1-8=17 


9- 


h9 = 18 



6 
8 
4 
6 
2 
7 
3 
9 
1 
1 
8 
6 



» • 



--0 



2 

9 



3 





9 = how tnany ? 
7 = howmany? 
■ 3 + 2 := how many ? 

• 4 + 5 = how many? 

• + 4 + 6 z= how many ? 

• 1 + + 8 = how many ? 
+ 9 + 6 1= how many ? 
2 + 6 + 4 + 6= how many ? 

34-5 + 7+8 = liow many ? 

--4-f-6 + 6z= how many ? 
-j-»-r-u-{-2-|-4-|-5 = how many ? 
--2 + 6 + + 8 -j- 3 = how many? 



IT ft. When the numbers to be added are smaU, the addi- 
tion is feadily performed in the mind; but it wiU frequently 
be more convenient, and even necessary, to write the num- 
bers down before adding them. , 

13. JSisixj had 43 cents, his father gave him 25 cents 
more ; how ntvany cents had he then ? 

One of these numbers contains 4 tens and 3 units. The 
Cfther number contains 2 tens apd 6 units. To unite these 
two numbers togeft^er into one, write them down one 
imder the other, plach^ the vnits of one number directly 
imder units of the other, ^nd^ the tens of one number directly 
vnder tens of the other, thus ^ 

43 cents. Having written the numbers in this m9X^ 
S6 cents, ner, draw a line underneath. 
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43 ceois. ^^ ^^^ begin at the rigbt hand, and add 

25 cents, ^^ ^ \unts of the lower number to the 3 

— . ' units of the upper niunber, making 8 unitS| 

8 which we set down in unit's place. 

We then proceed to the next column, and 

43 cents, add the 2 tens of the lower number to the 

25 cents. 4 tens of the upper number, making 6 tens, 

- ~ ^ or 60, which we set down in ten's place, 

Ans. 68 cents, and the work, b done. 

It now appears that Harry's whole number of cents is 5 
tens and 8 units, or 68 cents ; that is, 43 -f- 25 = 6d. 

14. A fanner bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddl^/o]^*d dollan ; what was the whole 
amount ? 

Write the numbers as before directed, with units under 
units, tens under tens, &c. 

OPERATION. 

Chaiscy 210 dollars. Add as before. The units will 

Horse J 70 dollars. be 9, the tens 8, and the hundreds 
SaddUj 9 dollars. 2 ; that is, 210 + 70 + 9 = 289. 



Answ€ry289 dollars. t>- 

After the same manner are performed the following ex- 
amples : 

15. A man had 15 sheep^ in one pasture, 20 in another 
pasture, acS^143 in another ; how many sheep had ht in 
the three pastures ? 15 + 20 + 143 = how many ? 

16. A mai( has three farms, one C4Qtaining 500 acres, 
another 213 acr^s, and another 76 acres ; how many acres 
in the three farms ? 500 -f 213 + 76 z= how many? 

17. Bought a farm for 2316 dollars, and afterwards sold 
it so as to gain 550 dollarsi^ what did I sell the farm for? 
2316 -|- 550 = how many ? 

Hitherto the amount of any one column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
smgk figure. But it will frequently happen that the amount 
of a single column will exceed 9, requiring two or more figwts 
to express it» 

18. There are three bags of money. The first contains 
876 dollars, the second, 653 dollars, the third, 524 daQas«k-i 
what is the amount contained in all the bajgi } 
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wniATION. Writing down tlie numbers as 

"C^ jf^ f already directed, we begin with the 

Stco^bag^ 653 ^^j^^ 1^^^^^^^ ^j. ^^j^ column, and 

nvd bag, J24 g^^j jj,g amount to be 13, that is, 

yj ^jj^ Bf 2053 ^ units and 1 ten. Setting down 

the 3 units, or right hand figure, 
in unifa place, directly under the column, wc reserve the 
1 ten, or left hand figure, kq be added >vith the other 
tens, in the next column, saying, 1, which we reserved, to 2 
makes 3, and 5 are 8, and 7 are 15, whi?h is 5 units of its 
01011 order, and 1 unit of ±e next higher order, that is, 5 tens 
, and 1 hunib-ed. Setting down the 5 tens, or right hand T^gure, 
directly under the column of tens, we reserve the left hand 
figure, or 1 hundred, to be added in the -^lumn of hun- 
dreds, saying, 1 to 5 is 6, and 6 are 12, and 8 are 20, which 
being the last column, we set down the whole number, 
uniting the 0, or right hand figure, directly under the column, 
and carrying forward the 2, or left hand figure, to the next 
place, or place of thousands. Wherefore, we find the whole 
amount of money contained in the three bags to be 2053 
dollars, — ^the answer. 

Proof. We may reverse the order, and, beginning at the 
top, add the figures downward. If the iivo results are alike, 
the work is supposed to be- right. 

From the examples and illustrations now given, we de* 
rive the following 

L Write the numbers to be added, one under another, 
placing units under uirits, tens under tens, &c., and draw a 
line underneath. 

II. Begin at the right hand or unit column," and add to- 
gether all the figures contained in that column : if the 
amount does not exceed 9, write it under the column; but 
if the amount exceed 9, Wo that it shall require two or more 
filg^res to expressjt, write down the unit figure only under 
tine column; the figure or fipfures to the left hand of units, 
being Ic/w, are so many units of the next higher -wpcl^r, 
which, being re8er\'ed, must be carried forward, and added 
to the first figure in the next column. 

III. Add each succeeding column in the same manner, and 
' set down the whole amount at tlie last column 
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SXAMPIiES FOR PRACTICE. 

19. A man botight four loads of hay; one load weighed 
1817 pounds, another weighed 1950 pounds, another 2156 
pounds, and another 2210 pounds; what was the amoool 
of haj purchased ? 

20. A person owes A 100 dollars, B 2160 dollars, C 786 
dollars^ 92 dollars ; what is the amount of his debts ? 

21. A farmer raised in ona year 1200 bushels of wheats 
850 bushels of Indian com,*1000 bushels of oats, 1086 busb- 
els of barley, and 74 bushels of pease ; what was the whole 
amount? Ans» 4210. 

22. St Paul's Cathedral, in London, cost 800,000 pounds 
sterling ; the Royal Exchange 60,000 pounds ; the Mansion- 
House 40,000 ]5bunds ; Black Friars Bridge 152,840 pounds : 
Westminster Bridge 389,000 pounds, and the Monument 
13,000 pounds ; what is the amount of these sums ? 

• AnS' 1,474,840 pounds. 

23. At the census in 1820, the number of inhabitants in 
the New England States was as follows : — ^Maine, 298,336 ; 
New Hampshire, 244,161 ; Vermont, 235,764 ; MassachiH 
settB, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
what was the whole number of inhabitants, at that time, in 
those States ? ' Ans. 1,389,854. 

24. From the creation to the departure of the Israelites 
from Egypt was 2513 years ; to the siege of Troy, 307 years 
more ; to the building of Solomon's Temple, 180 years ; to 
the building of Rome, 251 years ; to the expulsion of the 
kings from Rome, 244 years ; to the destruction of Carthage, 
363 years ; \o the death of Julius Cspsar^ 102 years ; to die 
Christian era, 44 years ; required the time from the Crea- 
tion to the Christian era. Ans, 4004 years. 

25. 26. 

286370 5 4 21061 4367583021463 

3107429315638 1752349713620 

6253034792 6 81275306217 

247135 5652174630128 

8673 870326347201 3 



B 



? 
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27. 28. 

5 3 6 4 2 7 6 3 10 2 3 9 2 317 5 4^6 6 2 1 8 5 

28 12 3456 72 948 2 8 34967326708 

6057042087094 9 3 0634 2! 16 7 321 

34 62835906718 2 3 6 5/479,024369 

7 6 0*4 2 8 6 5 3 7 8 9 2 8 5 6 7j0 8 0'9 



i'^ 



29. What is the amount of 46723, 6742, and 986 dollars ? 

30. A man has three orchards ; in the first there are 140 
rttea that hear apples, and 64 trees that hear peaches; in 
tne second, 234 trees hear apples, and 73 hear cherries ; in 
the third, 47 trees hear plums, 36 hear pears, and 25 hear 
cherricA j how many trees in all the orchards ? 



TO NUMERATION AND ADDITION. 

QUESTIONS. 

1. What is a single or individual thing called ? 2. What 
is notation ^ 3. What are the methods of notation now in 
use ? 4. How many are the Arabic characters or figures ? 
5. What is numeration ? 6. Wha't is a fundamental law in 

notation ? 7. What is addition ? 8. What is the nil© 
for addition ? 9. What is the result, or number sought 
called? 10. What is the sign of addition? 11. ■ ot 

equality ? 12. How is addition proved ? 

EXERCISES. 

1. Washington was horn in the year of our Lord 1732; 
he was 67 years old when he died ; in what year of our 
Lord did he die ? 

2. The invasion of Greece by Xerxes took place 481 years 
before ChrisI ; how long ago is that this current year 1827 ? 

S. There are two numbers, the less number is 8671, the 
dllTerence between the numbers is 597 ; what i« the greater 
number. 
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4« A man borrowed a sum of money, and paid in part 
684 dollars ; the sum left unpaid was 876 dollars ; what was 
the sum borrowed ? 

5. There are four numbers, the first 317, (he second 812, 
the third 1350, and the fourth as much as the other three; 
what is the sum of them all ? 

6. A gentleman left his daughter 16 thousand, 16 hun- 
dred and 16 dollars ; he left<;his son 1800 more than his 
daughter ; what was his son^ portion, and what was the 
amount of the whole estate ^ a ^ Son's portion, 19,416. 

^^' ^ Whole estate, 37,032. 

7. A man, at his death, left his estate to his four childreUy 
who, after paying debts to the amount of 1476 dollars, 
received 4768 dollars each; how much was the whole 
estate? Ana. 2054a 

8. A man bought four hogs, each weighing 375 pounds ; 
how much did they all weigh? Ana. 1500. 

9. The fore quarters of an ox weigh one hundred and 
eight pounds each, the hind quarters weigh one hundred 
igid twenty-four pounds ^ach, the hide seventy-six pounds, 
and the tallow sixty pounds ; what is the whole weight of 
the ox ? Ana. 60O 

' 10. A man, being asked his age, said he was thirty-four 
years old when his eldest son was born, who was then fif- 
teen years cf age ; what was the age of the father? 

11. A man spld two cows for sixteen dollars each, twen- 
ty bushels of com for twelve dollars, and one hundred 
pounds of tallow for eight dollars ; what was his due ? 

I ■ n ^^^mmmtm, ■ <i i i ■ i ■ ■ .1 ■■ ■ n , . n , , , ,^ n , 

SVBTRiSLCTZOir 

OF SIMPLE NUMBERS. 

IT 6. 1 . Charles, having 18 cents, bought a book, for which 
he gave 6 cents ; how many cents had he lefl ? 

2. John had 12 apples ; he gave 5 of ihem to his brother; 
how many had he left ? 

3. Peter played at marbles ; he had 23 when he began, 
but when he had done he had only 12 ; how many did he 
lose? 
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4. A man bought a cow for 17 dollara, and sold her again 
for 22 dollars ; how many dollars did he gain ? 

5. Charles is 9 years old, and Andrew is 13 ; what is the 
difference in their ages ? 

6. A man borrowed 50 dollars, and paid all but 18 ; how 
many dollars did he pay ? that is, take 18 from 50, and 
how many would there be left ? 

7. John bought a book and slate for 3'3 cents ; he gave 8 
cents for the book ; what did 4|ie slate cost him ? 

8. Peter bought a waggon for 36 cents, and sold it for 45 
cents; how many cents did he gain by the bargain ? 

9. Peter sold a waggon for 45 cents, which was 9 cents 
more than he gave for it ; how many cents did he give for^ 
the waggon ? 

10. A boy, being asked how old he was, said that he was 
25 years younger ^an his father, whose age was 33 years ; 
how old was the boy ? 

The taking of a less number from a greater (as in the 
foregoing examples) is called Subtraction. The greater 
number is called the minuend^ the less number the su^treh 
hendy and what is left after subtraction is called the differ^ 
ence, or remainder. 

11. If the minuend be 8, and the subtrahend 3, what is 
the difference or remainder ? Ans, 5« 

12. If the subtrahend be 4, and the minuend 16, what is 
the remainder? 

13. Samuel bought a book for 20 cents ; he paid down 12 
cents ; how many cents more must he pay ? 

Sign. A short horizontal line, — , is the sign of subtrac- 
tion. It is usually read minusy which is a Latin word signv* 
fying less. It shows that the number after it is to be taken 
from the number before it. Thus, 8 — 3 = 5, is read 8 mir 
nus or less 3 is equal tol5f or, 3 from 8 leaves 5. The 
latter expression is to be used, by the pupil in committing 
the following 
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SUBTRACTION TABLE. 



. 2 — 2 = 
3—2=1 
4 — 2 = 2 
6 — 2 = 3 
6 — 2 — 4 


6 — 3 = 3 

7 — 3 = 4 

8 — 3 = 6 

9 3 = 6 

10 — 3 = 7 


5 — 6 = 

6 — 5 = 1 

7 5 = 2 

8 — 5 = 3 

9 — 5 = 4 
10 — 6 6 


7 — 7 = 

8—7=1 

9 — 7 = 2 

10 — 7 = 3 




8 — 8 = 

9 — 8 = 1 


7 — 2 = 5 

8 — 2 — 6 


4—4 = 

6 — 4=1 
.6 — 4 = 2* 

7 4=3 

8 — 4 = 4 
9_4 — 6 

10 4 — 6 


9 2 — 7 


6 — 6 — 

7 — 6 = 1 

8 — 6 = 2 

9 — 6 = 3 
10—6 = 4 


10 — 8 = 2 


10 — 2 = 8 


9 — 9 = 


3 — 3<=0 

4 — 3 — 1 

5 — 3 = 2 


10 — 9 = 1 


1 






7 — 3 = h 

8 — 5 = h 

9 — 4 = h 
12 — 3 = h 
13--4 = li 


ovv many ? 
ow TT.any ? 
ow mflny ? 
ow many ? 
LOW many ? 


18 — 7 how macy ? 
28 — 7 = how many ? 
22 — 13 — how many ? 
33 — 6 = how many ? 
41 — 15 — how many * 



If 7. When the numbers are small^ as in the foregoing 
examples, the taking of a less number from a greater is rea- 
dily done in the mmrf; but when the numbers are Ifxrge^ 
the operation is most easily performed part at a time, and 
therefore it is necessary to xmxie the nupibers down before 
performing the croration. 

14. A farmer, having a flock of 237 sheep, lost 114 of 
them by disease ; how many had he left ? 

Here we have 4 units to be taken from 7 units, 1 ten t<. 
be taken from 3 tens, and 1 hundred to be taken from 2 
hundreds. It will therefore be most convenient to write the 
less number under the greater, observing, as in addition, to 
place units under units, tens under tens, &c. thus : 

We now begin with the 



OPERATION. 

Frtm 237 the minuend^ 
Take 1 14 the subtrahend^ 

123 the remainder. 



units, saying, 4 (units) from 
7, (units,) and there remain 3, 
(units,) which we set dpwn 
directly under the column in 
unit's place. Then, proceed 
jQg to the next column, rv^e say, 1 ^ten) from 3, (tens,) and 
here remam 2, (tens,) which we set dov^x ilk l«iC% ^^«a.^. 
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I 

Proceeding to the next column, we say, 1 (hundred) from 2, 
(hundreds,) and there remains 1, (hundred,) which we set 
down in hUmdred^s place, and the work is dQne. It now atv- 
pears, that the numher of sheep left was 123 ; that is, 
237— 114= 12a. 

After the same manner are performed the following ex- 
amples : 

15. There are two farms; o|ie is valued *at 3750, and the 
other at 1500 dollars ; what is the difference in the value 
of the two farms ? - ' 

16. A man's property is worth 8560 dollars, hut he has 
debts to the amount of 3500 dollars ; what will remain after 
paying his debts? 

17. James, having 15 cents, bought a pen-knife, for which 
he gave 7, cents ; how many cents had he left? 

OPERATION. 

15 cents. A difficulty presents itself here ; for we 

7 cents. cannot take 7 from 5 ; but we can take 7 

— , ^ ' from 15, and there will remain 8. 

8 cents left. 

18. A man bought a horse for 85 dollars, and a cow foi 
27 dollars; what did the horse cost him more than the 
cow? 

OPERATION. The same difficulty meets us here as in 

Horse^ -^86 the last example ; we cannot take 7 from 
OnjDj ' 27 5 ; but in the last example the larger num- 
— ber consisted of 1 ten api 6 units, which 
Difference^ 58 together make 15; we therefore took 7 
from 15ii, Here we have 8 tens and 5 units. We can now, 
in th^inind,- suppose 1 ten taken from the 8 tens, which 
would leave 7 tens, an^ this 1 ten we can suppose joined to 
the 5 units, making l5l We can now take 7 from 15, as be- 
fore, and there wUl remain 8, which we set down. The 
taking of 1 ten out of 8 tens, and joining it with the 5 Units, 
is called bdrrotoing ten. Proceeding to the next higher or- 
der, or tens, we must consider the upper figure, 8, from 
which we borrowed, 1 less, calling it 7 ; then, taking 2 (tens) 
from 7, (tens,) there will remain 5, (tens,) which we set down, 
making the difference 58 dollars. Or, instead of making 
the tq[)per figure 1 lessj calling it 7, we may make the Ipwef 
figure one more, calling it 3, and ^e insult will be the same ; 
J5>T 3 from 8 leaves 5, the same as 2 frpm 7. 
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19. A man borrowed 713 dollars, and paid 471 doDars; 
how many doliaia did^.lie then owe? 713 — 471=: how 
many ? Ans. 242 dollars. 

20. 1612-^465 z= how many? iliM. 1147. 

21. 43751 — 6782 == how many ? Ana. 36969. 

IT 8. The pnpil will readily perceiye, that subtraction is 
the revene of addition. 

22. A man boilght 40 sheep, -and sold 18 of them ; how 
many had he left ? 40 — 18'^ how many ? Ana. 22 sheep. 

23. A man sold 18 sheep, ^d had 22 left; how many had 
he at first ? 18 + 22 = how many ? Ans, 40. 

84. A man bought a horse for 75 dollars, and a cow for 
16 dollars ; what was the dijOference of the costs ? 
75 — 16 r= how many ? Reversed, 59 + 16 = how many? 

25. 1 14— 103 = how many ? Reversed, 1 1 + 103 = hotr 
many? 

26r. 143 — 76 = how many ? Reversed, 67 + 76 = how 
many ? 

Hence, subtraction may be proved by ttdditionj as in the 
foregoing examples, and addition by subtraction. 

To prove mbtracliorij we may add the remainder to the 
mAtrahend, and, if the work is right, the amount wUlhe equal 
to the minuend. 

To prove addition^ we may subtract^ successively, from 
the amount, the several mmihers which were added to pro- 
duce it, . and, if the work is right, there vrall be no re- 
mainder. Thtis 7 + 8 + 6 = 21 ; proofs 21 —6 = 15, and 
15 — 8 z= 7, and 7 — 7 = 0. 

From the remarks and illustrations now given, we dqduce 
the following 

I. W4te dovm the numbers, the less mider the greater, 
placing units under units, tens imder tens, &c. and draw a 
line under them. 

II. Beginning with units, take successively each figure in 
the lower number from the figure over it, and write tiie re- 
mainder directly below. 

III. When the figure in the lower number exceeds the 
figure over it, suppose 10 to be added to the vpper figure; 
but in this case we must add I to the lower figure in the 
next column, before subtracting. This is called bomowm'^ V^% 
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exampl.es for practice. 

27. If a farm and the buildings on It be Tvhied at 10000, 
and the buildings alone be valued at 4567 dollars, what is 
the value of the land ? 

28. I'he population of New England, at the census in 
1800, was 1,232,454 ; in 1820 it was 1,659,854 ; what was 
the increase in 20 years ? 

29. What is the difference between 7,648,203 and 
928,671? 

30. How much must yool add to 358,642 to make 
1,487,945? . ; 

31. A man bought an estti^e^r 13,682 dollars, and sold it 
again for 15,293 dollars; did he gain or lose by it? and how 
much ? 

32. From 364,710,826,193 take 27,940,386,574. 

33. From 831,025,403,270 take 651,308,604,782. 

34. From 127,368,047,216,843 take 978,654,827,362. 



TO SUBTRACTION. 

QUESTIONS. 

1. What is mihtraction? 2. What is the greater niimbOT 
called ? 3. ■■ the less number ? 4. What is the resuii 
or answer called ? 5. What is the sign of subtraction ? 
6. What is the rtde? 7. What is understood by horrvwvng 
tenl 8. Of what is subtraction the reverse ? 9. How is 
subtraction proved ? 10. How is addition proved by sub- 
ti^tion? 

EXiSRCISEd. 

1. How long from the discovery of America by Colum* 
bus, in 1492, to the commencement of the Revolutionary 
war in 1775, which gained our Independence ? 

2. Supposing a man to have been bom in the year 1773, 
now old was he in 1827 ? 

3. Supposing a man to have been 80 years old in the year 
1626, in what year was he bom ? 

4. There are two numMirs, whose difiercneeis^764; tlie 
^ftwafer number ii 15667 ; I demand the less ? 



.IT 8. STnPPLEMCNT TO SUBTRACTIOK. tb 

^ 5. What number is that which, taken from 8704. leaves 
866 ? 

6. What number is that to which if you add 789, it will 
become 6350 ? 

7. In New York, by the census of 1820, there were 
123,706 inhabitants; in Boston, 43,940; how many more 
inhabitants were then in New York than in Boston? 

8. A man, possessing an estate of twelve thousand dollars, 
gave two thousand five hundred dollars to each of his two 
daughters, and the remaindoir to his son ; what was his son's 
share ? . 

9. From seventeen millif^ take fiAy-six thousand, and 
what will remain ? 

10. What number, together with these three, viz. 1301, 
2561, and 3120, will make ten thousand? 

11. A man bought a horse for one hundred and fourteen 
dollars, and a chaise for one hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for 
the horse ? 

12. A man borrows 7 ten dollar bills and 3 one dollar 
bills, and pays at one time 4 ten dollar bills and 5 one dol- 
lar bills; how many ten dollar bills and one dollar bills 
must he afterwards pay togeancel the debt ? 

Am 2 ten doll, bills and 8 one dell. 

13. The greater of two numbers is 24, and the less is 16; 
what is their difference ? 

14. The greater of two numbers is 24, and their differ-, 
ence 8 ; what is the less number ? 

15. The sum of two numbers is 40, the less is 16 ; what 
is the greater ? 

16. A tree, 68 feet high, was broken off by the wind; the 
top part, which fell, was 49 feet long; how high was the 
Stump which was left ? 

17. Our pious ancestors landed at Plyfnouth, Massachu* 
setts, in 1620 ; how many years since ? 

18. A man carried his produce to market ; he sold his 
pork for 45 dollars, his cheese for 38 dollars, and his butter 
for 29 dollars ; he received, in pay, salt to (he value of 17 
dollars, 10 dollars worth of sugar, 5 dollars worth of mi^ 
lasses, and the rest in money ; how much money did h^ 
receive ? Arm, 80 dollars, 

19. A boy bought a sled for 28 cents, and gave 14 eentt 

C 
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to hare it repaired ; he sold it for 40 cents ; did he gain or 
lose hj the bargain ? and how much ? 

20. One-man travels 67 miles in a day, another man fol- 
lows at the rate of 42 miles a day ; if they both start from 
the same place at the same time, how far will they be apart 

at the dose of the first day ? of the second ? of 

the third ? of the fourth ? 

21. One man starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; another starts from the 
some place Tuesday moming,^and follo%vs on at the rate of 
70 miles a day ; how far are they apart Tuesday night ? 

Ans, 10 miles. 

22. A man, owing 379 dollars, paid at one time 47 dol- 
hirs, at another time 84 dollars, at another time 23 dollars, 
and at another time 143 dollars; how much did he then 
owe? Ans. 82 dollars. 

23. A man has property to the amount of 34764 dollars, 
but^Uiere are demands against him to the amount of 14297 
dollars ; how many dollars will be left after the payment of 
bis debts? 

24. Four men bought a lot of land for 482 dollars ; the 
fint man paid 274 dollars, the second man 194 dollars lesp 
than the nrst, and the third maiHSO dollars less than the 
#eeond ; how muqh did the second, the third, and the fourth 
ttteipay? ^ The second paid 80. 

Ans. < The third paid 60. 
( The fourth paid 68: 

25. A man, having 10,000 dollars, gave away 9 dollars ; 
iKhv many had he left ? Ans. 9991.^ 
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OF SIMPtE NUMBERS. 

1fi#. 1. If -one oMinge costs 5 cents, how^lnany cents 

tfMist I^give for 2 oranges? ^how many cents for 3 

^i^a&ges ? — for 4 oranges ? 

'2. One bushel of appl^ costs 20 cents ; how malny cents 
idQlt I igire for 2 bifshels 1^ '^ for 3 bushels ? 
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3. One gallon contains 4 quarts ; how many quarts in 2 
gallons ? in 3 gallons ? in 4 gallons ? 

4. Three men bought a horse ; each man paid 23 dollars 
l ^for his share ; how many dollars did the horse cost them ? 

5. A man has 4 farms worth 324 dollars each ; how many 
dollars are they all worth ? 

$> In one dollar there are one hundred cents ; how many 
cents in 5 dollars ? 

7. How much will 4 pair of -shoes cost at 2 dollars a pair ? 

8. How much will two pounds of tea cost at 43 cents a 
pound ? 

9. There are 24 hours in one day ; how many hours in 2 

days? in 3 days? in 4 days? — in 7 

days ? 

10. Six boys met a beggar, and gave him 15 cents each ; 
how many cents did the beggar receive ? 

When questions occur, (as in the above examples,) where 
the same number is to be added to itself several times) the 
operation may be much facilitated by a rule, called Mdtir 
jolicoHon^ in which tj^e number to be repeated is called th6 
multiplicandy and the' number which shows how maxw times 
the multiplicand is to be repeated is calL^ the numplier. 
The multiplicand and multiplier, when spoken of coUecHvelyy 
are called the factors^ (producers,) and the answer is called 
the|}roc{Mcl« 

1 1 . There is an orchard in which there are 5 rows of trees, 
and 27 trees in each row ; how many trees in the orchard ? 

In this example, it is 
In the first roWy 27 trees, evident that the whole 

second .... 27 number of trees will be 

third .... 27 equal to the amount of 

fourth .... 27 five 27's added together. 

fifth .... 27 In adding, we find 

r ,1 . , . jT^ . t^** "^ taken five times 

In the whole orchard, 135 trees. ^^^^^^ ^^ 35, ^^ ^^ 

down the five units, and 
reserve the 3 tens; the amount of 2 taken five times is 10, 
and the 3, which we reserved, makes 13, which, written to 
the left of units, makes the whole number of trees 135* 

If we have learned that 7 taken 5 times amounts to 35, 
and that 2 taken 5 times amounts to 10, it is plain We need 
write the number 27 but oncey and then, setting the m^al^^ 
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plier under it, we may say, 5 times 7 aro 35, writing down 
the 5, and reserving the 3 (tens) as in addition. Again, 5 

times 2 (tens) are 
MuUiplicandy 27 trees in each raw. 10, (tens,) and 3, 

Multiplier^ 5 rows. (tens,) which we 

n J . "777 .A reserved, make 13, 

Product, 135 trees, Ans. (tens,) as before. 

IT 10. 12. There are on a board 3 rows of spots, and 4 
spots in each row ; how many spots on the board ? 
^ m m m "^ slight inspection of the figure will 

w w w m show, thai the number of spots may be 
m m m m found either by taldng 4 three times^ (3 
mt ^ ^ ^ times 4 are 12,) or by taking 3,/b«r/ime5, 
m m w m ^^ ^^^^^ 3 ^^ ^g ;) for we may say there 

are 3 rows of 4 spots each, or 4 rows of 3 spots each ; there- 
fore, we may use either of the given numbers for a multi- 
ph'er, as best suits our convenience. We generally write, 
the numbers as in subtraction, the larger uppermost, with 
units under units, tens under tens, &c. Thus, 

Multiplicand, 4 spots. Note. 4 and 3 are the factors, 

Multiplier, 3 rows. which produce the product 12. 

Product, 12 Ans. 

Kence,— Multiplication is a short way of performing many 
additions; in other words, — It is the method of repeating any 
manbv o^ given number of times. 

Sign. Two short lines, crossing each other in the form 
of the letter X, are the sign of multiplication. Thus, 3X4 
= 12, signifies that 3 times 4 are equal to 12, or 4 times 3 
are 12. 

Note. Before any progress can be made in this rule, the 
following table must be committed perfectly to memory. 
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MULTIPUCATIOlf TABiaS. 



2yBMtO *i» 
2X 1= 2 
2X 2= 4 
2X 3= 6 
2X 4= 8 
2X 6 = 10 
2X 6 = 12 
2X 7 = 14 
2X 8 = 16 
2X 9 = 18 
2X 10 = 20 
2 X 11 = 22 
2 X 12 = 24 



3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X10 

3X11 
3X12 



0: 
1: 
2: 
3: 

4 
5 
6 

7; 
8; 
9: 





3 

6 

9 

12 

:16 

18 

21 

24 

27 

30 

33 

36 



4X 0= 

4X 1= 4 

4X 2= 8 

4X 3 = 12 

4X 4=16 

4X 5 = 20 

4X 6 = 24 

4X 7 = 28 

4X 8 = 32 

4X 9 = 86 
















X 
X 
X 
X 



4 
6 
6 
7 



X 8 
X 9 

xio 
xii 

X12 



40 

60 

60 

70 

80 

90 

100 

110 

120 



X 
X 
X 
X 
X 
X 
X 
X 
X 
X 



0: 

1: 

2: 

8: 

4 

6 

6 

7 

8 

9 



X10 = 

xii = 

X12 = 

2X = 

2X 1 = 

2X 2 = 

2X 3 = 

2X 4 = 

2X 5 = 

2X 6 = 

2X 7 = 

2X 8 = 

2X 9 = 
2X10 = 

2Xll=i: 
2X12=: 




11 
22 
83 

44 

55 

66 

77 

88 

99 

110 

121 

132 

~0 

12 

24 

36 

48 

60 

72 

84 

96 

108 

120 

182 

144 
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9x2 = howmaiiy? 4X3X2 = 24. 

4 X 6 = how many? 3 X 2 X 6 = howmany? 
8 X 9 = bow many? 7 X 1 X 2 = howmany? 
3 X 7 = howmany? Sx 3 X 2 = howmany? 

5 X 6 = how many? 3 X 2 X 4 X 6 = howmany? 



13. What will 84 barrels of flour cost at 7 dollars a bar- 
rel? Ans. 588 dollars. 

14. A merchant bought 273 hats at 8 dollars each; what 
did they cost? Ans. 2184 dollars. 

16. How many inches are there in 253 feet, every foot 
being 12 inches ? 

OPERATION. The product of 12, with each of the signifi- 

253 cant figures or digits, baring been commit- 

12 ted to memory from the multiplication table, 

A onoA ^^ ^^ i^^^ ^ ^^y ^^ multiply by 12 as by a 
Am. iJOde gjjjgig g^j.g^ rpj^^g^ J 2 ^^^g 3 ^y^ 3g^ ^^ 

16. What will 476 barrels of fish cost at 11 dollars a bar- 
rel? .Arw. 5236 dollars. 

17. A piece of valuable land, containing 33 acres, was 
sold for 246 dollars an acre ; what did the whole come to ? 

As 12 is the largest number, the product of which, with the 
nine digits, is found in the multiplication table, therefore, 
when the multiplier exceeds 12, we multiply by each figure 
in the multiplier separately. Thus : 

0I>ERATI0N. , . ^ The multipli- 

246 dollarsj the pnce of 1 acre. er consists of 3 

33 number of acres. tens and 3 units. 

738 dollars, the price of 3 acres. First, multiply- 

738 dollars^ the price of ZO acres. *°S by the 3 



units gives us 
Ans. SllS dollars^ the pnce o/33 acres. 738 dollars, the 

price of 3 acres. 
We then multiply by the 3 tens, writing the first figure of 
the product (8) in ten^s place, that is, directly under the figure 
by which we multiply. It now appears, that the product by 
the 3 tens consists of the same figures as the product by the 
three units ; but there is this difference — ^the figures in the 
product by the 3 tens are all removed one place further to- 
ward the left hand, by whi^h their value is increased ten^ 
/cidy which }» as it should be, because the price of 30 acres 
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is evidently ten times a^ much as the price of 3 acres, that 
is, 7380 dollars ; and it is plain, that these two product8| 
added together, give the price of 33 acres. 

These examples will be sufficient to establish the fol- 
lowing ^ 

RULE. ^ ," 

I. Write down the multiplicand, under which write the 
multiplier, placing units under units, tens under tens, &c., 
and draw a line underneath. 

. II. When the multiplier does not exceed 12, begin at the 
right hand of the multiplicand, and multiply each figure con- 
tained in it by the multiplier^ setting down, and carrying, as 
in addition. 

III. When the multiplier exceeds 12, multiply by each 
figure of the multiplier separately, first by the vmii^ then by 
the fens, &c., remembering always to place the first figure of 
each product directly under the figure by which you multi- 
ply. Having gone through in this manner with each figure 
in the multiplier, add their several products together, and 
the sum of them will be the product required. 

EXAMPLES FOB PRACTICE. 

18. "-^Phere are 320 rod^ in a mile ; how many rods are 
there in 57 miles ? 

19. It is 436 miles from Boston to the city of Washing* 
ton ; how many rods is it ? 

20. What will 784. chests of tea xost, at 69 dollars a 
chest? 

21. If 1851 men receive 758 doUars apiece, how many 
dollars will they all receive ? An», 1403058 dollars. 

22. There are 24 hours in a day ; if a ship sail 7 miles in 
an hour, how many miles will she sail in 1 day, at that rate ? 
how many miles in 36 days ? how many miles in 1 year, or 
365 days ? Ans. ^1320 miles in 1 year. 

23. A merchant bought 13 pieces of cloth, each piece 
containing 28 yards, at 6 dollars a yard ; how many yards 
were there, and what was the whole cost ? 

Am, The whole cost was 2184 dollars. 

24. Multiply 37864 by 235. Producty 8698040^ 

25 29831 ... 952 28399112. 

26. 93956 ... 8704. ' 8n79^<il\. 



SS COMTBACTIONS IN MULTIPLICATIOir. ITU; 



CONTRACTIONS IN MULTIPLICATION. 

I. When the multiplier is a composite number. 

IT U. Any number, which may be produced by the mul* 
tiplication of two or more numbers, is called a composite 
number. Thus, .15, which arises from the multiplication of 
5 and 3, (5x3 = 15,) is a composite number, and the nunn 
bers 5 and 3, which, multiplied together, produce it, are called 
component partSy oi factors of that number. So, also, 24 is a 
composite number ; its component parts or factors may be 2 
and 12 (2 X 12 = 24 ;) or they may be 4 and 6 (4X6 = 
24 ;) or they may hh 2, 3, and 4 (2 X 3 )< 4 = 24.) 

1. What will 15 yards of cloth cost, at 4 dollars a yard? 

15 yards are equal to 5 X 3 yards. The cost of 5 

4 yards would be 5 X ^ = 20 dollars ; ^and because 15 

5 yards contain 3 times 5 yards, so the cost of 15 yards 
~ will evidently be 3 times the cost of 5 yards, that is, 
^2 20 dollars X 3 = 60 dollars. Ans. 60 dollars* 

"io 

Wherefore, If the multiplier be a composite number y we may, 
if we please, multiply the muUiplicomd first by one of the com- 
ponent partSy that product by the oilier ^ and so on, if the com- 
ponent parts be more than two ; and, having in this way 
multiplied by each of the component parts, the last product 
will be the product required. 

2. What win 136 ton& of potashes come to, at 96 dollars 
per ton ? 

8 X 12 == 96. It follows, therefore, that 8 and 12 are 
eomponent parts or factors of 96. Hence, 

136 dollars, the price of 1 tpn. 

8 one of the component parts, or iactois* 

^ ■ ■ » 

1088 dollars, the price of 8 tons. 
12 the other component part, or factor. 



Ans. 13056 dollars, the price of 96 tons. 

3. Supposing 342 men to be employed in a certain piece 
«f vrovkj ioT which they are to receive 112 dollars each^ 
how much will they all receive ? 

^ X 7 X a = 112. Ans. 38304 dollars. 
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4. Multiply 367 by 48. Produetj 17616. 

6* 853 ... 66. 47768, 

6 1086 ... 72. 78192. 

II. When the mulHplier is 10, 100, 1000, S^e. 

IT 12. It will be recollected, (IT 3.) that any figure, on be- 
ing removed one place towards the left hand, has its value 
increased tenfold ; hence, to multiply any number by 10, it 
is only necessary to virite a cipher on the right hand of t(. 
Thus, 10 times 25 are 250 ; for the 5, which was units before, 
is now made tens^ and the 2, which was tens before, is now 
made hundreds. So, also, if any figure be removed ttoo places 
towards the left hand, its value is increased 100 times, &c. 
Hence, ^ 

When.the mtdtipUer is 10, 100, 1000, or 1 with any number 
of ciphers annexed^ annex as maBy ciphers to the multipli- 
cand as there are ciphers in the multiplier, and the multi- 
plicand, so increased, will be the product required. Thus, 

Multiply 46 by 10, the product is 460. 

83 ... 100, 8300. 

95 ... 1000, 95000. 

EXAMPIiES FOB PRACTICE. 

1 . What will 76 barrels of flour cost, at 1 dollars a barrel ? 

2. If 100 men receive 126 dollars each, how many dol- 
lars will they all receive ? 

3. What will 1000 pieces of broadcloth cost, estimating 
each piece at 312 dollars ? 

4. Multiply 5682 by 10000. 
5 82134 ... 100000. 

IT 13. On the principle suggested in the last IT, it follows. 
When there are ciphers on the right hand of the muUipli' 
candy multiplier^ either or both, we may, at first, neglect 
these ciphers, multiplying by the significant figures only ; 
after which we must annex as many ciphers to the product 
as there are ciphers on the right hand of the multiplicand 
and multiplier, counted together. 
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EXAMPLES FOR PRACTICE. 

1. If 1300 men receive 4Q0 dollars apiece, how many 
dollars will they all receive ? 

OPERATION. '^^ ciphers in the multiplicand 

400 <^i^d multiplier, counted together, 

1300 are three. Disregarding these, we 

write the significant figures of the 

138 multiplier under the significant ^g-- 

^ ures of the multiplicand, and multi- 

j«. KOQAAA ^^n^^ ply » filter which we annex three 
AnSt 598000 aoUars* '.•'i: x ^i. • i.x v j ^r *v«. 

ciphers to the right hand of the 

product, which gives the true answer. 

2. The number of distinct buildings In New England, 
appropriated to the spinning, weaving, and printing of cot- 
ton goods, was estimated, in 1826, at 400, running, on an 
average, 700 spiLdles each; what was the whole number of 
spindles ? 

3. Multiply 357 by 6300. 

4 8600.... 17. 

5 9340 .... 460. 

6 5200 .... 410. 

7 378.... 204. 

OPERATION. 

378 

204 

1^12 '^ ^^ operation it will be seen, that multi- 

QQQ plying by ciphers produces nothing. There- 

756 ^*^^®' 

77112 

III. When there are ciphers between the significant figures 
of the multipliery we may omit the ciphers, miiJtiplying by 
the significant figures only^ placing the first figure of each pro- 
duct directly under the figure by which we multiply. 

EXAMPLES FOR PRACTICE. 

8. Multiply 154326 by 3007. 



x 
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OPERATION. 

154326 

3007 ^ 

% 

1080282 -^ 

462978 



Product J 464058282 



9. Multiply 543 by 206. 

10 1620 .„ 2103. 

11 36243 ... 32004. 



TO MlflLTIPLICATION. 

QUESTIONS. 

1. What is multiplication ? 2. What is the number to be 

multiplied called ? 3. to multiply by called ? 4. What 

is the result or answer called ? 5. Taken coUectwely^ what 
are the multiplicand and multiplier called? 6. What is>the 
sign of multiplication ? 7. What does it show ? 8. In what 
crder must the given number b^ placed for multiplication ? 

9. How do you proceed when the multiplier is /cm than 12? 

10. When it exceeds 12, what is the method of procedure ? 

11. What is a composite number? 12. What is to be u&4^- 
stood by the component parts^ or factors^ of any number ? 
13. How may you proceed when the multiplier is a compo- 
site number ? 14. To multiply by 10, 100, 1000, &c., what 
suffices ? 16. Why ? 16. When there are ciphers on the 
right hand of tiie^ multiplicand, multiplier, either or both, 
how may we proceed? 17. When tiiere are ciphers 6e- 
tween the significant figures of the multiplier^ how are thej 
to be treated ? 

EXERCISES. 

A 

1. An army of 10700 men, having plundered a city, took 
so much money, that, when it was shared among them, each 
man received 46 dollars ; what was the sum of money 
- ^flc^n ? 
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i jt* Supposing the number of houses in a certain town to 

l45, each house, on an average, containing two families, 

4 each family 6 members, what would be the number of 

hitants in that town ? Ana. 1740. 

3. If 46 men can do a piece of work in 60 day^, how 
many men will it take to do it in one day ? 

4. Two men depart from the same place, and jteavel in 
opposite directions, one at the rate of 27 miles a oay, the 
other 31 miles a day; how far apart will they be at the end 
of 6 days ? Ana. 348 miles. 

5. What number is^ that, the factors of which are 4, 7, 6, 
and 20 ? Ans. 3360. 

6. If 18 men can do a piece of work in 90 days, how long 
will it take one man to do the same ? 

7. What sum of money must be divided between 27 
men, so that each man may receive 115 dollars? 

8. There is a certain number, the factors of which are 89 
and 265 ; what is that number ? 

9. What is that number, of which 9, 12, and 14 are 
factors ? 

10. If a carriage wheel turn round 346 times in running 
1 mile, how many times will it turn round in the distance 
from New York to Philadelphia, it being 95 miles. 

Ans. 32670. 

11. In one minute are 60 seconds; how many seconds in 

4 minutes ? in 5 minutes ? : in 20 minutes ? — 

in 40 minutes ? . 

12. In one hour fire 60 minutes; how many seconds in 

an hour ? in two hours ? how many seconds from 

nine o'clock in the morning till noon ? 

13. In one dollar are 6 shillings; how many shillings in 

3 dollars ? — in 300 dollars ? in 467 dollars ? 

14. Two men, A and B, start from the same place at the 
same time, and travel the same way; A travels 52 miles a 
day, and B 44 miles a day ; how far apart will they be at 
the end of 10 days? 

15. If the interest of 100 cents, for one year, be 6 cents, 
how many cents will be the interest for 2 years ? — for 

4 years ? for 10 years ? for 36 years ? — for 84 

years ? 

16. If the interest of one dollar, for one year, be six cents, 
«rhat is the interest for 2 dollars the same time ? — — 6 
ioUars? 7 dollars? —8 dollars? — 96c!oUto? 
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17. A farmer sold 468 pounds of pork, at 6 cents t p«aii| 
and 48 pounds of cheese, at 7 cents a pound ; how maay 
cents must he receive in pay ? 

18. A bcnr bought 10 oranges ; he kept 7 of them, and sold 
the others for 5 cents apiece ; how many cents did he receive ? 

19. The comppneut parts of a certain number are 4, 5, 7, 
0, 9, 8^jid 3 ; what is the number ? 

20. n 1 hogshead are 63 gallons; how many gallons in 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 8 
hogsheads? In 1 quart are 2 pints ; how many pints in 8 hogs- 
heads ? 



Dzvzszoir 

OF SIMPLE NUMBERS. 

IT 14. 1. Jamed divided 12 apples among 4 boys ; how 
many did he give each boy ? 

2. James would divide 12 apples among d boys; how 
many must he give each boy } 

3. John had 15 apples, and gave them to his plarmates, who 
received 3 apples each ; how many boys did he give them ta? 

4. J£ you had 20 cents, how many cakes could you buy 
at 4 cents apiece ? 

5. How many yards of cloth could you buy for 80 dollan^ 
at 5 dollars a yard ? 

6. If you pay 40 dollars for 10 yards of cloth, what is one 
yard worth ? 

7. A man works 6 days for 42 shillings ; how many shfl? 
vings is that for one day ? 

8. How many quarts in 4 pints? — •<* in 6 pints? 
— in 10 pints ? jj 

9. How many times is 8 contained in 88 ? 

10. If a man can travel 4 miles an hour, how many hours 
would it take him to travel 24 miles t 

11. In an orchard there are 28 trees standing in towIL 
and there are 3 trees in a row; how mi^iy rows are there? 

RemarL When any one thiiig is di\jdKd into two oqual 
parts, one of those parts is called h httlf; if into 3 equal 
parts, one of those parts is called a third; if into fo*ir ^isal 
parts, one part is called a quarter or a Jfaurih; if inlOttfC^ 
one partis called aiiAA, and so on. 
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U. A boy had two apples, and gav€ one half an apple to 
each of his companions ; how many were his companions ? 

13. A boy divided four apples among his companionS| by 
giving them one third of an apple each ; among how many 
did he divide his apples ? 

14. How many quarters in 3 oranges ? 

15. How many orangeswould'ittake to give 12dk>y8 one 
quarter of an orange each ? 

16. How much is one half of 12 apples ? 

17. How much is one third of 12*? 

18. How much is one fourth of 12 ? 

19. A man had 30 sheep, and sold one fifth of them; 
how many of them diil he sell ? 

20. A man purchased sheep for 7 dollars apiece, and 
paid for then:, all 63 dollars ; what was their numbei ? 

21. How many oranges, at 3 cents each, may be bought 
for 12 cents ? 

It is plain, that us many times as 3 cents can be taken 
from 12 cents, so many oranges may be bought ; the object, 
^efefore^ is to l&nd how many times 3 is contained in 12. 

12 cents. 
First orangej 3 cents. We see in this example, thai 

— ~ we may take 3 from 12 four 

g, . o # times, after which there is no re • 

Second orange^ cents. mainder; consequently, subtrac 

6 Hon alone is sufficient for the ope- 

Third onmgey 3 cenis. ration ; but we may come to the 

— same result by a process, in most 

3 cases much shorter, called Dt- 

fom^'WWUfej 3 tenls. visum. 



IF 15. It is plain, that the cost of one orange, (3 cenils,) 
multiplied by the number of oranges, (4,) is equal to the 
^6st of all the oranges, (12 cents ;) \2 is, therefore, ^ pro- 
duct j and 3 one of its factors ; and to find how many timed 
3 Is cotftained in 12, is to find the other factor, tvhicjfi, ntul- 
tipHed into 3, will produce 12. This factor we find, liy 
trial, to be 4, (4 X 3 = 12;) consequently, 3 is contained in 
12 4 times. Ans, 4 oranges* 

22. A man would dii Ide 12 oranges equally among 3a)il- 
iren; how many oraugig;s would each child have? 

Here the object i» to divide the 12 oranges into 3 eqtUU 
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parts, and to ascertain the number of oranges in each of those 
parts. The operation is evidently as in the last example, and 
consists in finding a number, which, multiplied by 3, will pro- 
duce 12. This number we have already found to be 4. 

Ans. 4 oranges apiece. 

As, therefore, muliipiication is a short way of performing 
many tMitiotts of the same number ; so, dimtion is a short 
way of performing many stdftractions o( the same number; 
and may be defined,/ The method of finding how many times 
one nunAer is coniai,ied in anolhery and also of dividing a numr 
her into any number of equal parts, \ In all cases, the process 
of division consists in finding one of the factors of a given 
product when the other factor is known* 

The number given to be diridcd is called the dividend^ 
and answers to the product in multiplication. The number 
given to divide by is called the divisor^ and answers to one of 
the factors in multiplication. The result^ or answer sought, 
is called the qt^otient^ (from the Latin word quoties^ bow 
many ?) and answers to the other factor. 

Sign. The sign for division is a short horizontal line be- 
tween two dots,^ -^. It sliows that the number before it is 
to be divided by the number after it. Thus 27 -«- 9 r= 3 if 
read, 27 dinded by 9 is equal to 3 ; or, to shortea the ex- 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times. In plpce of the 
dotSjihe dividend is often written over the line, and the cK- 
visor under it, to express di\dsion ; thus, ^^ 3, r%ad as 
before. 



DITISION TABLE.* 



f ^3 

I ==4 

V- = 7 
-^ = 3 
Ji^ = 9 



1=1 


t=l 


1-1 


f =1 


1-2 


1=2 


J^-2 


-^ = 2 


f =3 


J^ = 3 


-^ = 3 


-^ = 3 


^ = 4- 


J^ = 4 


^ = 4 


^ = 4 


4^ = 6 


^ = 5 


¥ = 6 


•^ = 6 


-yi=6 


^ = 6 


¥ = 6 


¥ = « 


^=1 


^ = 7 


¥ = 7 


¥ = 7 


^ = 8 


^ = 8 


V = 8 


¥ = 8 


V = 9 


^ = 9 


^1 = 9 


^ = 9 



f =1 

^- = 2 

^ = 4 

^• = 5 
Vz=6 
^. = 7 

V=:9 



* The reading used by the pupil in coniniiuing[ the tahio may be, S by t it 1^ 
4 l»y % 19 2, &c. *y or, 2 in 2 ond iaoa, 2 >u 4 two Umea, &.C, i 
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DIVISION TABLE-CCMTINUED. 



1=1 

-Vl = 2 

V = 3 

V = 4 

V = 6 

V = 7 

V = 8 



f = 1 


+$=1 


«=1 


V = 2 


H = 2 


ff = 2 


V^=3 


H-3 


«=3 


y=4 


« = 4 


^=4 


V=5 


f8 = s 


«=6 


V = 6 


18 = 6 


«=6 


V=7 


18 = 7 


«=7 


Vl=8 


18 = 8 


H=8 


V=9 


18=9 


«=9 



If 



:1 

:2 

3 

:4 

6 

7 

:8 

:9 



28 4-7, or^ 
42 4-6, or i^ 
54 4-d, ori^ 
32 4- 8, or 5^ 
O-f-llyOrff 



how many ? 49 
bow many ? 32 
how many ? 99 
how many ? 84 
how many ? 108 



7, or iyi : 
4, or ^ : 
ll,orff: 
12, or \^ : 
12,orJftf 



how many? 
how many? 
how many? 
how many? 
how many? 



IT X9s 23. How many yards of cloth, at 4 dollars u yard, 
can be bought for 856 dollars ? 

Here the number to be diWded is 856, which therefore 
is the dividend ; 4 is die number to divide by, and there- 
fore the divisor. It is not evident how many times 4 is con- 
tained in so large a number as 856. This difficulty will be 
readilj^ overcome, if we decompose this number, thus : 

• 856 = 800 + 40 + 16. 
Beginning with the hundreds, we readily perceive that 4 is 
coiitained in 8*^2 times ; consequently, in 800 it is contained 
200 times. Proceeding to the tens, 4 is contained in 4 1 
time, and consequently in 40 it is contained 10 times. 
Lastly, in 16 it is contained 4 times. We now have 
200-f-10-}-4=214 for the quotient, or the number of 
times 4 is contained in 856. Am, 214 yards. 

We may arrive to the same result without decomposing 
the dividend, except as it is done in the mind, taking it by 
parts, in the following manner : 

For the sake cf convenience, we 
write down the dividend with the divi- 
sor on the left, and draw a Une between 
them ; we also draw aline underneath. 
Then, beginning on the left handf 



Dividend, 
Dimsor^4 ) 856 



^ 
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'wm seek hew often the divisor (4) ia contained in 8, 
(hundreds,) the left hand figure ; finding it to be 2 times, 
^e write 2 directly under the 8, which, falling in the place 
of hundreds, is in reality 200. Proceeding to tens, 4 is con- 
tained in 5 (tens) 1 time, which we set down in ien^i 
place, directly under the 5 (tens.) But, after taking 4 times 
ten out of the 5 tens, there is 1 ten left This 1 ten we join 
to the 6 units, making 16. Then, 4 into 16 goes 4 timea, 
which we set down, and the work is done. 

This manner of performing the. operation is called Short 
Dimaion, The computation, it may be perceived, is carried 
on partly in the mind, which it is always easy to do when 
the divisor does not exceed 12. ^ 

RULE* 

From the illustration of this example^ tot derive this general 
rtdefor dividing^ when the divisor does not exceed 12 : 

I. Find how many times the divisor is contained in the 
first figure, or figures, of the dividend, and, setting it direct* 
ly under the dividend, carry the remainder, if any, to the 
next figure as so many teus. 

II. Find how many times the divisor is contained in this 
dividend, and set it down as before, continuing so to do tiii 
all the figures in the dividend are divided. 

Proof. We have seen, (IF 15,) that the divisor and quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by otie factor is 
merely a process for finding the other. 

Hence division and multiplication mutually prove each other. 

To prove division^ we may multiply the divisor by the quor 
tient, and, it the work ^e right, the product will be the same 
as the dividend ; or we may divide the dividend by the qwh 
tient^ and, if the work is right, the result will be the same as 
the divisor. 

To prove mtdtiplication^ we may divide the product byvone 
factor^ and, if the work be right, the qupiient will be the otiur 
factor, 

BKAMVIUEB FOR PRACTICE. 

24. A man would divide 13,462,725 dollars among 5 3ieil i 
^yr many dollars wo»ild e^h receive} 



4t onruiov of oimfle mnasmaM. IT 16, 17* 

In tliis example, lui ise cumot 
DMdend. ^*^® 6 in the first figure, (Ij we 

nf.,^«m. K \ 1^ 4fi9 •y9»% **^® *^® figures, and say, 6 in 13 
I>tWJor, 5) 13,462,725 ^jj, ^ ^ ^^^^^^ ^^^ ^^^^ ^ 3 

Qyotientj 2,692,645 over, which, joined to 4,' the next 

figure, makes 34 ; and 5 in 34 will 

go 6 times, &c. 

Proof. • In proof of this example, we mul- 

Quottenf. tiply the quotient by the divisor, 

2,692,545 and, as the product is the same as 

5 £vi$ar. the dividend, we conclude that the 

work is right From a bare in- 

it5,4o2,72o spection of the above example and 

its proof, it is plain, as before stated, that division is the re- 

nerse of multiplication, and that the two rules mutually prove 

each other. 

25. How many yards of cloth can be bought for 4,354,560 

dollars, at 2 dollars a yard ? at 3 dollars ? at 

4 dollars ? at 5 dollars ? at 6 dollars ? — — at 

7? ate? at 9? at 10 ? 

Note. Let the pupil be required to prove the foregoing^ 
and all following examples. 

26. Divide 1005903360 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
and 12. 

27. If 2 pints make a quart, how many quarts in 8 pints ? 

in 12 pints ? in 20 pints ? in 24 pints > 

in 248 pints ? in 3764 pints ? in 47632 pints ? 

28. Four quarts make a gallon ; how many gallons in 8 

quarts? in 12 quarts? in 20 quarts? in 36 

quarts? in 368 quarts ? in 4896 quarts ? 

in 5436144 quarts ? 

• 29. A man gave 86 apples to 5 boys ; how many applet 
would each boy receive ? 

Dividend. Here, dividing the 

DhiscTj 5 ) 86 number of the apples 

OuMdi^mt "i7 1 P^nuf^^it^ i^^ ^^ *^® number of 
each boy's share would be 17 apples ; but there is one apple 

f 17* 5)86 In order to divide all the apples equaW 

— • \j among the boys, it is plain, we must di- 
^ ^w ride this one remaining apple into 5 efpul 
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porff, and give one of these parts to each of the hoys. Then 
each boy's share would be 17 apples, and one fifth part of 
another apple; which is written thus, 17^ applvs. 

Atu. m apples each. 
The 17, expressing whole apples, are called integenj (that 
is, whaU numbers.) The { (one fifth) of an apple, express- 
ing /Mzr/ of a broken or divided apple, is called a fractumf 
(that is, a broken number.) 

Fractions, as we here see, are written with two numberSi 
one directly over the otlier, with a short line between them, 
showing that the upper number is to be divided by the 
lower. The upper number, or dicidefidj is, in fractions, call- 
ed the numercUorf and the lower number, or (fiotsor, b called 
the denominator. 

Note, A number like 17^, composed of integers (17) 
asd a fraction, (^,) is called a mixed mmber. 

In the preceding example, the one apple, which was left 
after carrying the division as far as could be by whole num- 
bers, is called the remmndety and is evidently a part of the 
dvoidend yet undivided. In order to complete the divisioui 
this remainder, as we before remarked, must be divided into 
5 equal parts ; but the divisor itself expresses the number of 
parts. If, now, we examine the fraction, we shall see, that 
it consists of the remainder (1) for its numerator, and the 
divisor (5) for its (fanormno/or. 

Therefore, if there be a reinainder^ set it down at the right 
hand of the quotient for the wmierator of a fraction, under 
which write the divisor for its denominator. 

Proof of the last example. In proving this example, we 

17^ find it necessary to multiply 

5 our fraction by 5 ; but this is 

— " easily done, if we consid '»r, that 

^ the fraction ^ expresses ana 

part of an apple divided into 5 equal parts; hence, 5 times 
^ is f = 1, that is, one whole apple, which we reserve to be 
added to the unitSy saying, 5 times 7 are 35, and one we re- 
served makes 36, &c. 

30. Eight men drew a prize of 453 dollars in ^ lottery; 
how many dollars did each receive? 
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■> 

Dimdend, Here, after carrying the dlviaioii 9fi 
^y 8 ) 453 far as possible by whole numbers, we 

Otintund ^^fijT ^*^® ^ remainder of 6 dollars, which| 

^ » oof written bs above directed, gives for the 

answer 56 dollars and | (live eighths) of another dollar, 
to eaudi man. 

IT 18. Here we may notice, that the eighth part of 5 dol- 
lars is the same as 5 times the eighth part of 1 dollar, that 
is, the eighth part of 5 dollars is § of a . dollar. Hence, f 
expresses the quotient of 5 divided by 8. , 

Proof, I is 5 parts, and S times 5 is 40, that is, ^ =: 5, 

66^ which, reserved and added to the product of 8 times 

8 6, makes 53, &c. Hence, to multiply a fraction^- | 

J— we may multiply the numerator^ and divide the 

^^ product by the denominator, - 

Or, in proving division, we may multiply the vohole num<- 
ber in the quotient only^ and to the product add the remain- 
der ; and this, till the pupil shall be more particularly taught 
in fractionB, wiU be more easy in practice. Thus, 56 X 8 =: 
448, and 448 --|- 5, the remainder, = 453, as before. 

31. There are 7 days in a week ; how many weeks iik 
865 days ? * Ana. 52^ weeks. 

32. When flour is worth 6 dollars a barrel, how many 
barrels maybe bought for 25 dollars / how many for 50^doi- 
lais ? for 487 dollars ? for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 -^ 4, or ^A= 160 dollars, An$. 
84. 678 -f- 6, or ^^ = how many ? Am, 113. 

35. ^^^ = how many ? 

36. J^^ = hov»«iany? 

37. aJ^=how many? Am. 384 Jv 
88. g{f^ = how many ? 

39, A«^.<LL=:howmany? 

40. go y^Q ^ 2 =:how many ? 

If 19. 41. Divide 4370 dollars equally among 21 men. 

When, as in this example, the divisor exceeds 12, it is 
evident that the computation cannot be readily carried on in 
the mind, as in the foregoing examples. Wherefore, it ia 
more convenient to write down the computation of lengthy 
in the following manner : * ^ 
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OPERATION. We may write the divisor 

Dioisar. Dividend. Quotietii. "nd dividend as in short di- 

21 ) 4370 ( 208^ vision, but, instead of writing 

42 the quotient under the divi- 

deud, it will be found more 

1'^^ convenient to set it to the 

1£8 right hand. 

2 Remainder. '^'^'^"K the dividend hy 

parts^ we seek now onen we 
ean have 21 in 43 (hundreds ;) tilldi^g it to be 2 times, we 
set down 2 on the right hand of the dividend for the high- 
est figure in the quotient. The 43 being hundredsy it fol- 
lows, that the 2 must also be hundreds. This, however, 
we need not regard, for it is to be followed hy tens and unU$f 
obtained from ihe tens and units of the dividend, and will 
therefore, at the eiid of the operation, be in the place of hun- 
dreds, as it should be. 

It is plain that 2 (hundred) times 21 dollars ought now 
to be tflJsen out of the dividend ; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, written under the 43 in the 
dividend, we subtract, and to the remainder, 1, (hundred,) 
bring down the 7, (tens,) making 1 7 tens. 

We then seek how often the divisor is contained in 17, 
(tens ;) finding that it will uot go, we write a cipher in the 
quotient, and bring down the next figure, making the whole 
170. We then seek how often 21 can be contained in 170, 
and, finding it to be 8 times, we write 8 in the quotient, and, 
multiplying the divisor by this number, we set the product, 
168, under the 170; then, subtracting, we find the remain- 
der to be 2, which, written as a fraction on the right hand 
of the quotient, as already explained, gives 208;^ dollars, 
for the answer. 

This manner of performing the operation is called I^mg 
Dvoision. It consists in writing down the whole computation* 

From the above example, we derive the following 

RULE. 

L Place the divisor on the left of the dividend, separate 
ttiem by a line, and draw another line on the right of the 
dividend to separate it from the quotient. 

IL Take as many figures, on the led o{ \!h^ 4^\^^ 
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eontain the divisor once or more ; seek how many times they 
contain it, and place the answer on the right hand of tbe 
^dividend for the first figure in the quotient 

III. Multiply the divisor hy this quotient figure, and write 
the product under that part of the dividend taJ^en. 

I V. Subtract the product from the figures above, and to the 
remainder bring down the next figure iu the diviilend, and 
divide the number it makes up, as before. So continim to 
do, till aU the figures in the dividend shall have been brought 
down and divided. 

Aol« 1. Having brought down a figure to the remainder, 
if the number it makes up be less than the divisor, write 
a cipher in the quotient, and bring do>vn tl^e next figure. 

Note 2. If the product of the divisor, by any quotient 
figure, be greater thaik the part of the dividend taken, it is an 
evidence that the quotient figure is too large, and must be? ^ 
diminished. If the remainder at any time be greatit than 
the divisor, or equal to it, the quotient figure is too small^ and 
must be increased, n 

EXAMPLES FOR PRACTICE. 

1. How many hogsheads of molasses, at 27 dollars a hogs- 
bead, may be bought for 6318 dollars ? 

Ans. 234 hogsheads. 

2. If a man's income be 1248 dollars a year, how much 
is that per week, there being 52 weeks in a year ? 

Ans. 24 dollars per week. ^ 
3.. What will be the quotient of 153598, divided by 29 ? 

Ans. 5296^ 
4. How many times is 63 contained in 30131 ? 
Ans. 478^^ times ; that is, 478 times^ and H of another 
time. 

6. "What will be the several quotients of 7652, divided by 
16, 23, 34, 86, and 92 ? 

6. If a farm, containing 256 acres, be worth 7168 doirars^ 
what is that per acre ? 

7. Whut will be the quotient of 9m932, divided by 366? 

• Ans. 2671*'^. 

8. Divide 3228242 dollars equally among 563 men ; how 
many dollars must each man receive ? Ans. 5734 dollars. 

9. If 57624 be divided into 216, 586, and 976 equal parts*. 
nrbat will he the magnitude of one of each of these equal 
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Ans* The magnitude of one of the kst of these cqnal parts 
wiU be 59^. 

10. How many times does 1030603615 contain 3215 > \ 

Am. 320561 times. 

11. The earth, in its annual revolution round the sun, is 
sud to travel 596088000 miles ; what is that per hour, there 
being 8766 hours in a year ? 

12. J^i44§fSAa = howmany? 

13. ^^^ = how many? 

14. MJ^^^fix = how many ? 



CONTRACTIONS IN DIVISION. 
I. Wien the divisor is a composite number. 

IT SO. 1. Bought 15 yards of cloth for 60 dollars ; how 
much wa» that per yard ? 

15 yaiii are 3 X 5 yards. If there had been but 5 yards, 

, the cost of one yard would be ^ = 12 dollars ; but, as there 

are 9 times 5 yards, the cost of one yard will evidently be 

but one third part of 12 dollars ; that ts, -^ == 4 dollars. Ans* 

Hence, when the divisor is a composite number, we may, 
if we please, divide the dividend by one of the component 
parts, and the qmtientj arising from that division, by the 
other ; the last quotient will be the answer. , 

2. If a man can travel 24 miles a day, how many days 
will it take him to travel 264 miles ? 

It will evidently take him as many days as 264 contains 24. 

OPERATION. 

24=6X4. 6)264 24)264(11 days, jlns^ 

^ ''' !1 

T^A 24 

11 days. 24 

8. Divide 576 by 48 = (8 X 6.) 

4. Divide 1260 by 63= (7 X 9.) 

5. Divide 2430 by 81. 

6. Divide 446 by 56. 

11. To dimde by 10, 100, 1000, &c 

If dl. 1. A prize of 2478 dollars is owned by 10 
what is each man's share ? 
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Eadb man's share will be equal tQ the nttmber of tens con- 
tained in the whole sum, and, if one of the figures be cut off 
at the right hand, all the figures to the left may be consid- 
ered so many tens^ therefore, each man's share will be 
347^ dollars. 

It is evident, also, that if 2 figures had been cut off from 
the right, all the remaining figures would have been so mar 
ny hundreds; if 3 figures, so many thousands j &c. Hence 
we derive this general Rule /or dwiding by 10, 100, 1000, 
&c. : Cut off from the nght of the dividend so many figures 
as tiiere are ciphers in the divisor ; the figures to the left 
of the point vrill express the quotient^ and those to the rights 
the renudnder, 

2^ In one dollar are 100 cents ; how many dollars in 42400 

cents ? . 'Ans. 424 dollars. 

424100 Here the divisor is 100; we therefore cut off 2 

' figures on the right hand, and all the figures to the 

l^ (424) express the dollars. 

8. How many dollars in 34567 cents ? 

Ans, 345'^dolkTs. 

4. How many dollars in 4567840 cents ? 

5. How many dollai^ in 345600 cents ? 

6. How many dollarsJn 42604 cents ? Ans. 426i4ir* 

7. 1000 mills make one dollar ; how many dollars in 4000 
mais ? in 25000 mills ? — — in 845000 ? 

8. How many dollars in b487 mills ? Ans. 6-^^j^ dollars. 

9. How many dollars iu 42863 mills ? -*^ — in 368456 
mills ? in 96842378 mills ? 

10. In one cent arr; 10 mills; how many cents in 40 

mills ? in 400 mills ? in 20 mills ? in 468 

mills? in 4784 mills? in 34640 mills ? 

III. When there are ciFiiEfLSoatheHght hand of the dmsor. 



IT Sd. 1. Divide 480 dollars among 40 men ? 

In this example, our divisor, 

A\(\\^n^'^^^' (40,) is a composite number, 

4|o;4»|w (10X4 =40;) we may, there- 

12 dolb. Ans. ^ore, divide by one component 

part, (10,) and that 'quotient by 
the other J (4 ;) but to divide by 10, we have seen, is but to 
cut off Ihe right hand figure, leaving the figures to the left 
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^ the point for tbe ^otient, wliick we dHde Iqr 4, and tli« 
iroric is done« It is evideat^ that, if Qur divinor bad bem 
490, we should have cut oif 2 figure^* aud bare divided in 
the same manner ; if 4000, 3 figurep^ &c« Hence this gene* 
ral Rule :— When theft are ^ij^ieri ai ihe right hand ojShe 4»* 
f^f9or, cat them off, and also aii many places in Ihe dividend; 
divide the remaining figures in the dividend by the remun* 
ing figures in the divisor; then ann^s the figuneSi cat off 
lirom &e dividend, to the remainder- 
2. Divide 748346 by SOOO. 

Dimdend. 
X)wiMr,8|000)74a|346. 



Qmtieniy 93.r'-4346 Remaind^. 4m.9ZiM. 

3. Divide 46720367 by 4200000. 

Dividend. 
42|00000)467|20367(ll^p%V^ Qttoftcn^. 

"77 
42 

520367 Bemmnder. 

4. How many yards of cloth cai^ b^ bonght 6m 94SSO0 
dollars, at 20 dollars per yard ? 

j5i. Divide 76428400 by 900000. 

6. Divide 34500600Q by 84000. 

7. Divide 4680000 by 20, 20Q, 8OOQy2MQ0, 300,4^00^/ 
50, 600, 70000, %^d ^, 

BUtf'IPJUBJBftmiT TO OiVUBOV* 

1. What is division ? 2. In what <fpes the procem of d»- 
Tiuon consist ? 3. Dii'ision is the rever^re of what? 4- \Vh9t 
18 the nvanber to be dhided c^llefl, and to what does it im- 
«wer in multipKcallon? 5. Whatis the nnmbter to (dipkX$ 
Ijf called, ai^d to 'what does it answer, &c. f 6. What is the 
jfefub Qjr wmoer caKe<l, &e. ? 7. W^liat Is the <t^ ,of divi > 
don, and what does it show ? 1^. What is the other toay of 
expressing division ? 9. What is short Mi>idonj and how ii 

E 
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It performed? 10. How is division proved! 11. How is 
multiplication proved? 12. Wliat are integersy or whole 
numbers ? 13. What are fractions, or broken numhers ? 
14. What is a mixed number ? 15. When there is any thing J 
left after division, what is it called, and ho^v' ^ it to be 
written? 16. How are fractions writtenl 1*^ What is 

the upper numher called? 18. the lower number? 

19. How do yon multiply a fraction ? 20. To what do the 
numerator and the denominator of a fraction answer in di- 
vision? 21. What is Zoii^f division ? 22. Rule? 23. When 
the divisor is a composite number, how may we proceed ? 
24. When €ae^ divisor is 10, 100, 1000, &c., how may the 
operntion be contracted ? 25. When th^re are ciphers al 
the right hand of the divisor, how may we proceed ? 

EXERCISES. 

1. An army of 1500 men, having plundered a city, took 
2625000 dollars ; what was each man's share ? 

2. A certain numher of men were concerned in the pay- 
ment of 18950 dollars, and each man paid 25 dollars ; what 
was the number of men ? 

3. If 7412 eggs be packed in 34 haskets, how many in a 
basket? 

4. What number must 1 multiply by 135 that the pro- 
duct may be 505710? 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about the space of 8 minutes. 
Admitting the distance, as usually computed, to be 95,000,000 
miles, at what rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multi- 
plier be 11, what is the multiplicand ? Am, 64. 

7. If the product be 704, and the multiplicand 64, what 
is the multiplier ? Am. 11. 

8. The divisor is 18, and the dividend 144; what is the 
quotient? 

9. The quotient of two numhers is 8, and the dividend 
144 ; what is the divisor ? 

10. A man wishes to travel 585 miles in 13 days ; how 
far must he travel each day? 

11. If a man travels 45 miles a day, m how mauy d«j6 
will he travel 685 miles ? 
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12. A man sold 35 cows for 560 dollars , how much was 
that for each cow ? 

13. A man, selling his cows for IG dollars each, received 
for all 560 dollars ; how many did he sell ? 

14. If 12 inches make a foot, how many feet are there in 
364812 inches ? 

15. If 364812 inches are 30401 feet, how many inches 
make one foot ? tfli^^ 

16. If you woiSBRde 48750 dollars among 50 men, 
how many dollars would you give to each one ? 

17. If you distrihutc 48750 dollars among a number of 

* fiien, in such a manner as to give to each one 975 doljars, 
how many men receive a share ? 

18. A man has 17484 pounds of tea in lS6*chests; how 
many pounds in each chest ^ . 

19. A man would put up 17484 pounds of tea into chests 
containing 94 pounds each ; how many chests must he have ? 

20. In a certain town there are 1740 inhabitants, and 12 
persons in each house ; how many houses are there ?-— -in 
each house are 2 families ; how many persons in each family? 

21. If 2760 men can dig a certain canal in one day, how 

* many days would it take 46 men to do the same ? Qow 
many men would it take to do the work in 15 days? 
in 5 days? ' in 20 days? in 40 days? 

in 120 days r^ 




22. If a carriage whefelN^rns round 32870 times in run- 
ning from New York to f hifedeiphia, a distance of 95 mites, 
how many times i^oes it turn in running 1 mile ? Ans, 346. 

23. Sixty secjgtnds make one minute ; how many minutes 

in 3600 seconds ? ^ in 86400 seconds ? in 604800 

seconds ? in 24ft200 seconds ? 

24. Sixty minutes make one hour ; how many hours in 

1440 minutes ? in ^10080 minutes ? — — in 40320 

minutes ? in 525960 minutes .^- 

25. Twenty-four hours make a day; how many days in 
168 hours ? — ^ in 672 hours ? In 8766 hovrs ? 

26. How many times can I subtract fprty-eight from four 
hundred and eighty ? 

27. How many times 3478 is equal t6 47854 ? 

28. A bushel of grain is 32 quarts ; how many quarts must 
I dip out of a chest of grain to make one half (^) of a 

bushel ? for one fourth (J) of a bushel ? for oxiLft. 

eighth (j) of a busbd^^ ^ -Aais. to iHe Vwt^ A. o;<»sJ^« 
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29. How mtny if } of 20? <»^^ ^ of 48 ? -^w. |of 
i47 ? i of 345878 ? ^ of 204030648 ? 

iliw. to M« ^ 102010824. 

30. tiow many tralnuttf nre one third part (^) of 3 wd- 

naU? ^ofGwalnuM? .«a.^^ofl2f -^^|ofSO? 

^of45? i of 300? i of 478? — ^— | 

of 34^6320 ? An$. h lh$ katy 1 152106f . 

31. Whatuiof4? |of20^gMk|of320? — -^ 

of 7843 ? WtfFU the Uut^ ^96df . 



BmdfstiTi A VibCfOA (nxnsvxibMUf 

Involving the Printiphu tf the prededirtg Rulei. 

Ndte. The pfecediAg niles^ viz. Numetatioti, Addition, 
Snhtriction, MulliplicatioA, and Diviiioo, are called the FuHr 
dmnental B*des of ArUhmelki becauite' tkey are the fouii* 
datioB of all other rules^ .^ 

1. A man bOug^ht a ehai^e for 218 dollars, and a horse ibr 
142 dollars ; what did they both cost-? 

2. If a horse and chaise iiost 360 dollars, and the chaise 
. colt 218 dollars, u hit is the cost of the horse ? If the horse 

cost 142 dollars, what is the cost of the aliaise ? 

3., If the sum of 2 numbers be 487, and the gi'cater num- 
ber h& 348, what is the less nubiher? If the less number 
ht 13SI, ^hat is the ^eater number? 

4. If the Rlitiuend be 7842, aiid the subtrahend 3481, 
whfft i^ the remaitldef? If the remainder be 4361, and the 
minuend be 7842, whdt is the subtrahend? 

IT ft^ When the minuend and the subtirabeiid ftre giv^n, 
howjflci you find the remainder? 

When the minuend and remainder &te given, how do yon 
find the subtrahend ? ^ 

When the subtrahend and Uie remainder are giTe^ll, how 
do you find the minuend ? n 

When you have the jwn of two numbers, and cm€ of tbdtill 
given, hov/ do you find the other ? 

When you have the , greater of two* numbers, and their 
JMerenee given, how do you find the less number ? 

i¥heti you have the less of two numbers, and their ajjet* 
eueeg^reu, how do you find the (jreatet nitmber i 
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5. The Slim of two numbers is 48, and one of the numben 
is 19 ; what is the other? 

6. The greater of two numbers is 29, and their difference 
10 ; what is the less number? 

7. The less of two numbers is 19, and their difference is 
10 ; what is the greater ? 

8. A man bought 5 pieces of cloth, at 44 dollars a piece; 
974 pairs of sho^s, at 3 dollars a pair ; 600 pieces of calico, 
at 6 dollars a piece ; what is the amount ? 

9. A man* sold six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars ; in pay, he received a chaise, 
worth 124 dollars, and the rest in money; how much money 
did he receive ? 

10. What will be the cost of 15 pounds of butter, at 13 
cents per pound ? 

11. How many bushels of wheat can you buy for 487 
dollars, at 2 dollars per bushel ? 

IT d4. When the price of one .pound, one bushel, &c. of 
any commodity is given, how do you find the cost of any 
ntmiber of pounds, or bushels, &c. of that commodity ? If 
the price «f the 1 pound, &c. be in cents, in what will the 

whole cost be ? If in dollars, what ? if in shillings ? 

if in pence ? &c. 

When the cost of any given number of pounds, or bushels, 
&c. is given, Ijow do you find the price of one pound oj 
bushel, &c. In what kind of money wiil the answer be ? 

When the cost of a number of pounds, &c. is given, and 
also the price of one pound, &c., how do you fijSki the num- 
ber of pounds, &c. I 

12. Wlien rye is 84 cents per bushel, what will be the cost 
of 948 bushels ? how many dollars will itbe ? 

13. If 648 pounds of tea cost 284 dollars, (that is, 28400 
cents,) what is the price of one pound ? 

When the factors are given, how do you find the product.? 

When the product and one factor are given, how do yoa 
fod the other factor ? 

When the divisor and quotient are given, how do you 
find the dividend ? 

When the dividend and quotient are given, how do you 
find the divisor ? 

14. What is the product of 754 and ^5^ 



54 



MiscxLLAirEOtrft qvnmoHB. IT S4» 25* 



15. Vfhut number, multiplied by 25, will produce 18850? 

1^. What number, multiplied by 754, will produce 18850? 

It. If a man save six ccutn a day, how many cents would 
he save in a year, (366 days,) ? — how many in 45 
years ? how many dollars would it be ? how many cows 
could he buy with the mouey, at 12 dollars each ? 

An$* to the hstj 82 cows, and 1 dollar 50 cents remainder. 

Id. A boy bought a uumber of apples ; he gave away ten 
of them to his companions, and^afterwards bought thirty-four 
more, and divided one half of what he then hid^among four 
companions, who received 8 apples each ; how many apples 
did the boy first buy ? 

Let the pupil take the last number of apples, 8, and re- 
verse the process. Ans. 40 apples. 

19. There is a certain number, to which, if 4 be added, 
and 7 be subtracted, and the difference be multiplied by 8, 
«nd the product divided by 3, the quotient will be 64 ; what 
is that number ? , Ans, ^7. 

20. A chess board has 8 rows of 8 squares each ; how 
many squares on the board ? 

IT fl^. 21. There ^is a spot of ground 5 rods long, and 3 
rods wide ; how many square rods does it contain ? » 

. Note, A sauare rod is a 
square (like <me of those in 
tlie annexed figure) meas- 
uring a ro^ on ^ each side. 
By an inSpccti(?h. of the 
figure, it will be^een, that 
there are '^Si m^y squares 
in a row as rods on*6ne>$ide, 
«ud that the number of rows 

is equal to the number of r^ on the other side j therefore, 

5 >c 3 =15, the number of squares. 

Ans, 15 square rods. 

A figure like A, B, C, D, having its opposite sided equal 
a^d parallel, is called a purcdlelogram or oblong. 

22. There is an oblong field, 40 rods ion^, and 24 rods 
wide ; how many square rods does it contain J 

23. How many^ square inches in a board 12 inches long^ 
•ad ISiacbesbroiidf An9.\A^ 
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24. How many square feet in a board 14 teet long and t 
feet wide ? 

2& A certain township is sis miletf square ; how many 
square miles does it contain ? Am. 86. 

26. A man bought a farm for 22464 dollars ; he sold one half 
of it for 12480 dollars, at the rate of 20 dollars per acre; how 
many acres did be buy ? and what did it cost him per acre ? 

27. A boy bought a sled for 86 cents, and sold it again for 
8 quarts of walnutb ; he sold one half of the nuts at kl cents 
a quart, and g^ve the rest for a penknife, which he sold for 
d4 cen^s ; how many cents did be lose by his bargains ? 

28. In a certain school-house, there are 5 rows of desks ; 
m each row are six seats, and each seat will accommodate 
2 pupils ; tiiere are also 2 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupilf 
may sit; how many scholars will this house accommo- 
date? Alts. 80* 

29. How many square feet of boards will it take for the 
floor of a room 16 feet long, and 15 feet wide, if we allow 
12 square feet for waste ? 

30. There is a room 6 yards long and 5 yards wide ; how 
many yards of carpeting, a yard wide, will be sufficient to co^ er 
the flpors, if the hearth and fireplace occupy 3 square yards ? 

31. A board, 14 feet long, contains 23 square feet; what 
IS its breadth 1 

32. How many pounds of pork, worth 6 cents apoundy 
can be bought for 144 cents ? 

33. How many pounds of butter, at 15 cents per pounds 
^must be paid for 26 pounds of tea, at 42 cents per pouiid? 

r 34. 4 + 5 + 6 + 1 + 9 = how many ? 

36. 4 + 3 -f 10 — 2 — 4 4- 6 — 7 =t how many? 

36^1 A man divides 30 bu^'hels of potatoes among 8^MK>r 
men ; how many bushels does each man receive ? What is 
1^ of thirty? How many are § {two thirds) of 30> 

37. How many are one thiixl (^) of 3?^ of 6? 

of 9 ? — of 282 ? of 45674312 ? 

38. How many are /wo thirds (§) of 3 ? of 6^ 

of 9 ? of 282 ? of 4567431 2 ? 

39. How many arc ^ of 40 ? f of 40 ? ^ of 

eo? .,*.^-. I of 60 ? I of 80? * of 124? of 

246876 ? f of 24fy876 ? 

40. How many is | of 60 ? -^ — r | of StHtf- %of 100 ? 

41. An inch is ono twolfth part {i^^) of oi%f>\.\ \xav« t^^iK^ 
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feet in 12 inches ? — — in 24 inches ? — in 36 inches ? 
in 12243648 inches ? 

42. 1/4 pounds of tea cost 128 cents, what does 1 pound 

cost ? ■ 2 pounds ? 3 pounds ? 6 pounds ? 

100 pounds ? 

43. When or^nj^es are worth 4 cents apiece, how many 
can be bought for four pistareeus, (or 20 cent pieces ?) 

44. The earth, in raoriug round the sun, travels at the 
rate o£>68000 miles an hour ; how many miles does it travel 
in one day, (24 hours ?) how many miles in one year, (365 
days ?) and how many days would it take a man to travel 
this last distance, at the rate of 40 miles a day ? how many 
years ? Aris, to the last, 40800 years., 

45. How much can a man earn in .20 weeks, at 80 cents 
per day, Sundays exc^ipted ? 

46. A man married at the age of 23 ; he lived with his 
wife 14 yegirs; she then died, leaving him a daughter, 12 
years of age ; , 8 years after, the daughter was married to a 
man 5 yeafs older than herself, who was 40 years of age 
when the father died ; how old was the father at his death ? 

\ Ans. 60 years 

47. There is a field 20 rods long, and 8 rods toide ; how 
many square rods does it contain ? Am. 160/ods. 

48. What is the width of a field, which is 20 rods long, 
and contains 160 square rods ? 

49. What is the length of a field, 8 rods wide, and con- 
taining 160 square rods ? 

50. What is the width of a piece of land, 25 rods long, 
and containing 400 square rods ? 



.«< 



COMFOVlffD NUMBSIIS. 

IT d€l. A number expressing things of the same kind hi 
called a simple nttmber ; thus, 100 men, 56 years, 75 cents, 
h are each of them simple numbers ; :but when a number ex- 
presses things of different kinds, it is called a compound ftum^' 
ber; thus, 43 dollars 25 cents and 3 mills, is a compound 
number; so 4 years 6 months and 3 days, 46 pounds 7 
shillings and 6 pence, ^re compound numbers. 
JVote, Different kindiS). <«' names, are usually called di/^ 
/ereni denomimUiona. 
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^ f^A^fd mon^y Is die toin of the United dtateib The 
kinds, oir d^iiomiuations, are eagles, doliarS| dimety eetit«| 
and mill^ 

* 

10 mills - - • are equal to - I cent 
10 <*entt) {^19$ fnills,) « ^ « si 1 dhne. 

10 dimes, (^l$9 ^^ents »:« 1000 mills,) ' ^ =2 1 dollar. 
10 dollars, (» 100dime»» lOOOcenta ^m 10000 mUls) = 1 eagle.* 

Sign. This character, $ , placed before a number, shows 
' it to express federal money. 

As 10 mills make a cent, 10 cents a dime, 10 dimes a 
dollar, &Ck it is plain, that the relative value of mills, cents, 
dimes, dollars and eaf^les corresponds to the orders of units, 
tens, hundreds, &c. in simple numbers. Hence, they may 
be read either in the lowest denomination, oxwmy in a 
higkety and partly in the lowest deuomiuation. Thus : 

3 4 G 5^^ maybe read, 34652 mills ; or 3465 cents and ^ roiUs; 
otj reclconin^ the eagles tens o( dollars, and the dimes tem 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 niiils. 

For ease in calculating, a point (') called a separafrtx,t 
is placed between tlie dollars and cents, sbowipg tnat aU the 
figures at the left hand express dollars, WtiicT §ie (too firti 
figures at the right hand express cents, and' the thirds mills* 
Thus, the above example is written $ 34^652 ; that is, 34 
dollars 65 cents 2 mills, as above. As 100 Cents make a 
dollar, the cents may be any number from I to 99, often re- 
quiring two figures to express them f for this reason, two 
places are appropriated to cents, at the right hand of the 
point j and if the number of cents be less than fen, requiring 
Bnione figure to express them, the ten^s place must be filled 
with a cipher. Thus, 2 dollars and 6 cents are written 2^06. 
10 mills make a cent, and consequently the tni/Zs never ex- 
ceed 9, and are always expressed by a single figure.. Only 

* "Hie eagle is a ffold coin, tlie dollar ftu'i diiue are si/r<er coins, the cent is « 
topper coin. Tlie mill is only im't^i'mry, there bfiug no coin of (hat denomina- 
tioiL There are halfeagle^^UiairdollarSt half dimes, and half cents, real coioAi 

t Tlie chahictef used for the sep^ratrix^ in the " Scholars' Arithmetic/' was 
the comma) the comma iAVtrted u here adopled, V« dv:&V\\\^\:^\\.^\Bww^SiBte> 
MiMiued ia puaciuatiou. 



58 BXDUCTION OF FEDERAL MONET. IT 26, 27. 

one place, therefore, is appropriated to mills, that is, the 
place immeditttely followiug cents, or the third place from 
the point When there are no cents to be written, it is evi- 
dent that we must write two ciphers to fill up the places of 
cents. Thus, 2 dollars and 7 mills are written 2*007. Six 
cents are written ^06, and seven mills are written ^007. 

Note. Sometimes 5 mills s= ^ a cent is expressed frac- 
tionally: thus, ^125 (twelve cents and five mills) is ex- 
pressed 12|, (twelve and a half cents.) 

17 dollars and 8 mills are written, 17*008 
4 dollars and 5 cents, ----- 4'05 
75 cents, --------- »75 

24 dollars, 24* 

9 cents, --------- <09 

4 mills, <004 

6 dollars 1 cent and 3 mills, - - - 6*013 

Write down 470 dollars 2 ^cents ; 342 dollars 40 cents 
and 2 mills ; 100 dollars, 1 cent and 4 mills ; 1 mill ; 2 
mills; 3 mills; 4 mills; ^ cect, or 5 mills ; 1 cent and 1 mill ; 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill ; four dollars and one cent ; three cents ; five cents; 
nine cents. 



REDUCTION OF FEDERAL MONEY. 

IT d7. How many mills in one cent ? — in 2 cents ? 

in 3 cents ? in 4 cents ? in 6 cents ? in 9 

cents ? in 10 ceats ? in 30 cents ? in 78 

cents ? — — in 100 cents, (= 1 dollar) ? in 2 dollars ? 

in 3 dollars? in 4 dollars ? in 484 cents ? 

• in 563 cents ? -• — in 1 cent and 2 mills ? in 4 

cents and 5 mills ? 

How jnany^bents in 2 dollars ? in 4 dollars ? in 

8 dollars ?-'";j:r- — in 3 dollars and 15 cents ? in 5 dol- 
lars and 20 centif . : in 4 dollars and 6 cents ? 

How many dollars in 400 cen^s ? in 600 cents ? 

in 380* cents ? in 407iB5 cents ? How many 

cents in 1000 mills ? How manv dollars in 1000 mills ? 

in 3000 mills ? in 8000 mills ? in 4378 

mills ? in 846732 mills ? 

Tl^is changing one kind of money j 8fc. into another kindj with* 
omtal/erififf the value, is called Reduction. 



IT .27, 28. ADDITION or fsdkkai. uojfST. 58 

f 

As there are 10 milli? in one cent, it is pidn that cents are 
changed or reduced to mills by multiplying them by lO, tha 
is, by merely annexing a cipher, (IT 12.) 100 cenjts make a 
dollar ; therefore dollars are changed to cents by annexing 2 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 
= 1600 cents = IGOOO mills. Again, to change mills back 
to dollars, we have only to cut off the three right hand 
figures^ (^ 21 ;) and to change cents to dollars, cut off the 
two right handfiguresy when all the figures to the left will be 
dollars, and the figures to the righty cents and mills. 

Reduce 34 dollars to cents. Ana. 3400 cents. 

Reduce 240 dollars and 14 cents to cents. 

Ans. 24014 cents. 
Reduce $ 748443 to mills. Ans. 748143 mills. 

Reduce 748143 mills to dollara. Am. $ 748443. . 

Reduce 3467489 mills to dollars. Aiu. 3467'489. 

Reduce 48742 cents to dollars. Ans. $4d7'42. 

Reduce 1234678 mills to dollars. 
Reduce 346^876 cents to (JoJllars. 
Reduce $ 4867^467 to mills. 

Reduce 984 mills to dollars. Ans. $'984 

Reduce 7 mills to dollars. Ans. $ H)07 

Reduce (^ '014 to mills. 
Reduce 17846 cents to dollars. 
Reduce 984321 cents to mills. 

Reduce 9617^ cents to dollars. Ans. $9647^ 

Reduce 2064J cents, 503 cents, 106 cents, 921 j- cent8| 
500 cents, 726j cents, to dollars. 

Reduce 86753 mUls, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 

MONEY. 

IT 98. From what has been said, it is plain, that we may 
readily reduce any sums in federal mon^y.ia the same de- 
nomination, as to cents, or mills, ^n^ ,add or subtract them 
as simple numbers. Or, what is the same thing, we may 
set down the sitms^ taking qfore to write dollars under doUars^ 
cents under cenfSj and mills under millsy in, such order y that th6 
teparating points of the ssveral numbers shall faU Erectly under 
each other J and add them up as simple numbers^ placing th$ 
separcUrix in the amount tUrectly under the otKeT "ptAtite,. 
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9»i $ 964*103 ? 

OPERATION. 

487643 millg. 

132007 mills. 

4040 milU. 

964102 milli. 



or. 



Am. $e&T79i. 

OPERATION. 
$ 487'643 
1 132'007 
$ .4^04 
$ 2644Q2 



ilMPWtf, 687792 mUIs, p= $ 88r 7p2, $ 8a7'792 4;aunopl* 
EXAMPLES FOR PRAGTIOB. 

1. Bought 1 barrel of flour for 6 dollars 75 cents, 10 
pounds of coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12^ cents, and 2 oranges 
for 6 ceots ; what ^va» the whole amount ? Ans. $ 10^)55. 

9. A man is indebted to A, $ 237'62 ; to B, $ 350 1 to C, 
$86n2^; toD, $9'62^; and to E, $ 0^834 j what is the 
amount of his debts ? Ans. $ 634^04. 

3. A man has three notes specifying the following sqms, 
viz. three hundred dollars, nfty dollars sixty cents, ^d 
nine dollars eight cents; what is the amount of the three 
notes? Ans. $999^8. 

4. What is the amount of $5648, $7<37^, $^80, 
$0^287, $17, and $90M13? 

5. Bought a pair of oxen for $ 76^50, a horse for $ 85, 
and 1^ cow for $ 17^25; what wais the whole amount? 

6. Bpught a gallon of molasses for 28 cents, a quarter of 
te% for 37^ cents, a pound of salt petre for 24 cents, 2 ya^ds 
of broadcloth for } 1 f^ollars, 7 yards of flannel for 1 dollar 
62^ cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for the whole ? 
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, 7. A man gai'e 4 dollars 75 cents for a pair of boot9^ and 
$ 4fdl^ 12^ c0nts for a pair of shoes ; l^gw VP^J^ 4^1 HbP 
|»pots.i^st h^m more th^ tl^e ^hoes ? 

OTERATION. OFERAflQW. 

4760 mills, or, $4'7S 

2J25 mills. $ 2*125 : 

^m miUs = # 2^6^ Ana. #2^25 A019. 
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8. A man bought a cow for eighteen dollarS| and fold her 
•gain for twenty-one dollars thirty-seven and a half eents ; 
how much did he gain ? Aim^ $ S'375. 

9. A man bought a horse for 82 dollars, and s^d him 
again for seTenty-nine dollars seventy-five cents ; did he gain 
or lose ? and how much ? Ans, He lost $ 2^5. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose on it 
$ 16^50 ; what must he have for it ? Am. $ 159^50. 

U. A man sold a farm for $5400, which was $726^37j^ 
more than he gflTe for it ; what did he give for the farm ? 

12. A man, having $500, lost 83 cents; how much had 
he left? 

13. A man'd income is $ 1200 a year, and he spends 
$ 800^35 ; how much does he lay up ? 

14. Subtract half a cent fsom seven dollars. 

15. How much must you add to $ 16^82 to make $25? 

16. How much must you subtract from $ 250, to leave 
$ 8744 ? 

17. A man bought a barrel of flour for $6^25, 7 pounds 
of coffee for $ 1^41 ; he paid a ten dollar bill; how mnch 
must he receive back in change ? 



MULTIPLICATION OF FEDERAL MONEY. 

IT ft9. * 1. What will 3 yards of cloth cost, at $4^2^ a 
yard? 

*op£ftATiON. $ 4^25 >^i^ ^2^ mlhj whkh 

$ 4^25 multiplied by 3, the product ia 

3 13875 mills. 13875 mills may 

— ' now be reduced to dollars by 

$ 13*876, the answer. placing a point between the third 

and fourth figures, that is, betweeu the hundreds and thou- 
sands, which is pointing off as many places for cents and 
mills, in the product, as there are places of cents and mills 
kk the sum given to be multipli<.d. This is evident ; for, as 
1000 mills make 1 dollar, consequently the thousandi in 
13875 mills must be so many dollars. 

2. At 16 cents a pound, what will 123 poun&s of Jtmttfff 
sost? 

F 
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OPERATION. As the product of 

I23y the number of pounds. any two numbers 

16 centSj the mice per pound. will be the same, 

whichever of them 

738 be made the multi- 

123 plier, therefore the 

^ 19^ the answer quantity, being the 

^Wbii,tfie answer, ^^^^^^ number, is 

made the multiplicand, and the price the multiplier. 

123 times 16 cents is 1968 cents, which, reduced to dollars, 
is $ 19*68. 

RUIiE. 

From the foregoing examples it appears, that the multi- 
plication of federal money does not differ from the multipii- 
cation of simple numbers. 7^ product will be the answer in 
the lowest denomination cotitained in the given sum^ which may 
then be reduced to dollars. 

EXAMPIi&S FOR PRACTICE. 

3. What will 250 bushels of rye come to, at $0*88^ per 
bushel? . Ans. $221*25. 

4. What is the value of 87 barrels of i^our, at $ 6 '37^ a 
barrel ? 

5. What vdll be the cost of a hogshead of molasses, con- 
taining 63 gallons, at 28j- cents a gallon ? Ans. $ 17*955. 

6. If a man spend 12^ cents a day, what will that amount 
to in a year of 365 days ? what will it amount to in 5 
years ? Ans. It will amount to $ 228*12 j^ in 5 years: 

7. If it cost $ 36*75 to clothe a soldier 1 year, how much 
will it cost to clothe an army of 17800 men ? 

Ara. $654150. 

8. Multiply $ 367 by 46. 

9. Multiply $ 0*273 by 8600. 

10. What will be the* cost of 4848 yards of calico, at 25 
cents, or one quarter of a dollar, per yard? Ans. $1212. 

Note. As 25 cents is just j- of a dollar, the operation in 
the above example may be contracted, or made shorter ; for, 
at one dotl(ir per yard, the cost would be as many dollaTS as 
there are yards, that is, $ 4848 ; and at one quarter ( j-) of a 
dollar per yard, it is plain, the cost would be one quarter (J) 
^ many dollars as there are yards, that is, ^^^= $13i2» 



IT 29. MULTIPLICATION OF FEDERAL MONKT. 6S 

When one quantity is contained in another exactly 2, 8y4| 
5, &c. times, it is called an aliquot or even part of that quanti« 
ty ; thus, 25 cents is an aliquot part of a dollar, because 4 times 
25 cents is just equal to 1 dollar ; and 6 pence is an aliquot 
part of a shilling, because 2 times six pence Just make 1 
shilling. The following table exhibits some of the aliquot 
parts of a dollar : 

TABI<£. From the illustration of the last 

ct«. example, it appears, that, when the 

60 =iiofa doUar. p^jce per yard, pouffidy &c. is one of 
^^ = i <>f <* doUar, these aliquot parts of a dollar, the 
25 =^ofa doUar. cost may be found, by dividing the 
20 1= ^ of a dollar. gwen number of yardsj pounds, &c 
12*= i ofa dollar. ^J ^** number which it takes of 

q\ vgf a dollar * P"^® *° make I dollar. If the 

^ * , "i. .11 ' price be 50 cents, we divide by 2 ; 
6 =r^ofadollar. If 25cts.by4; if 12^ cte. by 8,&c 

This manner of calculating the cost of articles, by taking 
aliquot parts, is usually called Practice. 

11. What is the value of 14756 yards of cotton cloth, at 
12^ cents, or ^ of a dollar, per yard ? 

By practice. By multiplicatian. 
8)14756 14756 
425 



Am. $1844<50 



- 7a78a 

29512 
14756 



$ 1844^500 Ans. as before. 

12. What is the cost of 18745 pounds of tea, at $ ^60,=^ 
dollar, per pound ? Ans. $9372^'>0 

13. What is the value of 9366 bushels of potatoes, at 38^ 
cents, or 4^ of a dollar, per bushel ? Mf^ = $ 3122 Ans. 

14. What is the value of 48240 pounds of cheese, at 
$ <06^, r= -j^ of a dollar, per pound ? Ans. $ 3015. 

15. What cost 4870 oranges, at 5 cents, = i|^ of a dollar , 
apiece? Ans. $243<5(l 

16. What is the value of 151020 bushels of apples, at 20 
cents, = •( of a dollar, per bushel ? Ans. $ 30204. 

17. What will 264 pounds of butter cost, at 12^ cents 
per pound? Ans. $33« 

18. What cost 3740 yards of cloth, at $ V^!> ^et ^v^^t 



/ 
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4) $ 3740 = cost at $ V per yard. 
935 = cost at $ ^25 per yard. 

An». $ 4675 = cost at $ 1^25 per yard 

19. What is the cost of 8460 hats, at $142^ apiece? 

at $ 1*50 apiece ? at $ 3*20 apiece ? aft 

$ 4H)6i apiece ? 

Am. $9517'50t $12690. $27072. $34368*75. 

IT 30. To find the value of articles sold by the 100, or 1000. 

1. What is the value of 865 feet of timber/at $5 per 
hnndred? 

_ Were the price $5 

O™^'"^^ per foot, it is plain, the 

^^ value would be 865 X 

Z $5 = $ 4325 ; but the 

$ 4325 = tMiItfe ol $6perfoot. price b $5 for 100 feet; 

consequently, $ 4325 b 
100 times the true value of the timber ; and therefore, if we 
divide this number ( $ 4325) by 100, we shall obtain the 
true value ; but to divide by 100 is but to cut off the two 
right hand figures, or, in federal money, to renume the separor 
irix tfoo figures to the left* Ans, $43^25. 

It is evident, that, were the price so much per thousand^ 
the same remarks would apply, with the exception of cutting 
off three figures iestead of two. Hence we derive the 
general Rule (or finding the value of articles sold by the 100, 
or 1000 :— Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the ttoo right haiid figures, and 
the product will be tlie answer, in the same kind or denomi- 
nation as the price. If the article be reckoned by the 1000, 
cut off the three right hand figures. 

EXAMPLES FOR PRACTICE. 

2. What is the value of 4250 feet of boards, at $ 14 per 

1000 ? Ans. 59 dollars and 50 cents. 

OPERATION. 
4250 

$ 14 . In this example, because tiie price is at 

jtyQQQ so much per 1000 feet, we divide by 1000, 

4250 ^' ^^^ ^^ i^TCQ figures. 

059'3OO 
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• 

3. What will 3460 feet of timber come to, at $4 per 
hundred ? 

4. What will 24650 bricks come to, at 5 dollars per 1000 ? 

5. What will 4750 feet of boards come to, at $ 12^25 per 
1000 ? Am. 68487. 

6. What will 38600 bricks cost, at $ 4^75 per 1000 ? 

7. What will 46590 feet of boards cost, at $ 10^25 per 
1000 ? 

8. What will 75 feet of timber cost, at $ 4 per 100 ? 

9. What is the value of 4000 bricks, at 3 dollars per 1000 ? 



DIVISION OF FEDERAL MONEY. 

^ 31. 1. If 3 yards of cloth cost $5^25, what is that a jurd? 

OPERATION. *»'2f. .if 625 cento, 

3x5(25 which divided by 3, the 

quotient is 175 centfl^ 

Answer J 175 cents^ = $ 1^75. which, reduced to dollars^ 

is $ 1^75, the answer. 

2. Bought 4 bushels of com for $ 3 ; what was that a 
bushel ? 

4 is not contained in 3 ; we may, however, reduce tl%,^' 
{{(3 to cents, by annexing two ciphers, thu9: 

<>^ERATiON. 300 cents divided by 4, the quotient 

^f_ is "^S cents, the price of each bush, of 

Am. '75 cents. corn. 

3. Bought 18 gallons of brandy, for $42^75 ; what did it 
cost a gallon ? 

OPERATION. 

18)42*75(2375 mUlsy = $ 2*375, the answer. 

§6 «. * 



67 $ 42*75 is 4275 cents. After bringing 

54 down the last figure in the dividend, and 

-— " dividing, there is a remainder of 9 cents, 

J^^ which, by annexing a cipher, is reduced 

^^ to mills, (90,) in which the divisor is con- 

90 tained 5 times, which is 5 mills, and there 

90 is no remainder. Or, we might have re* 

duced $ 42*75 to mills, before dividing, by 

annexing a cipher, 42750 mills, which^ 
diidded by 18, would have given me same result, 2375 mUb, 
rhich, reduced to dollars, is $ 2*376, the ttx^-wei. 
F* 



J 
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, 4. Divide $59<887bya 

OPERATION. 

8)69*387 

QwHentj 7'423f , that is, 7 dollars, 42 cents, 3 mills, and f 
of another mill. The f is the remainder, after the last di- 
vision, written over the divisor, and expresses such fractional 
part of another mill. For all purposes of business, it will be 
sufficiently exact to carry the quotient only to mills, as the 
parti of a mill are of so little value as to be disregarded. 
Sometimes the sign of addition (H~) is annexed, to show that 
there is a remainder, thus, $ 7^423 -|-* 

RUL.E. 

From the foregoing examples, it appears, that division of 
federal money does not differ from division of simple num- 
bers. The quotient will be the answer in the lowest denointnO' 
Hm in the given sunany which may then be reduced to dollars. 

Note. If the sum to be divided contain only dollars, or 
dollars and centSi it may be reduced to mills, by annexing 
cq^hers before dividing ; or, we may first divide, annexing 
ciphers to the remainder, if there shall be any, till it shall 
be reduced to mills, and the result will be the same. 

CXABIPI4E8 FOR PRACTICi:. 

6. If I pay $ 468^75 for 750 pounds of wool, what is the 
▼alue of 1 pound ? Ans. $ 0*625 ; or thus, $ 0*62^. 

i$« If a piece of cloth, measuring 125 yards, cost $ 181*25, 
what is that a yard? Ans, $ 1*45. 

%, If 536 quintals of fish cost $ 1913*52, how much is that 
a quintal ? Ans. $ 3*57. 

8. 65ught a farm, coi^jpining 84 acies, for $3213 ; what 
did it cost me per acre ? Am. $ 38*25. 

9. At $ 954 for 3816 yards of flannel, what is that a yard ? 

Ans. $0^25. 

10. Bought 72 pounds of raisins for $8; what was that 
a pound ? ^ = how much ? 

Ans. $0*111J; or, $0*111+. 

11. Divide $ 12 into 200 equal parts ; how mudi is one 
of the parts ? gV?^ = how much ? Ans, $ 0*006» 

12. Divide $ 30 by 760. ^ = how much ? 

13. Divide $ 60 by 1200, ^f^ = how much ? 

14. Divide $215 into 86 equal parts;. how much WiljL^ 
^e oftfie parts be ? ^ n how much ? / 
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15. Divide $176 equally amoDg 260 men; bow omeh 
will each man receive ? ^^ = how much ? 



. SUPPLEMENT TO FEDERAL MONEY. 

' QUESTIONS. 

1. What is understood by simple numbers? 3. 

by compound numbers? 3. by different denamina^ 

tiotts ? 4. What is federal money ? 5. What are the de- 
nominations used in federal money ? 6. How are dollars 
distinguished from cents ? 7. Why are two places assigned 
for cents, while only one place is assigned for mills ? 8. 
To what does the relative value of mills, cents, and dollars 
correspond? 9. How are mills reduced to dollars? 10. 

to cents? 11. Why? 12. How are dollars reduced 

to cents ? 13. — • to mills ? 14, Why ? y 16. How is 
the addition of federal money performed? 16. ■ 

subtraction ? 17. multiplication ? 18. ■ divi- ' 

sion ? 19. Of what name is the product in multiplication, 
and the qitotient in division ? 20. In case dollars only are 
given to he divided, what is to be done ? 21. When is one 
number or quantity said to be an aliquot part of another ? 
22. What are some of the aliquot parts of a dollar? 23. 
When the price is an aliquot part of a dollar, how may the 
cost be found ? 24. What is this manner of operating 
called ? 25. How do you find the cost of articles, sold by 

the 100 or 1000? 

EXERCISES. 

1. Bought 23 fil'kins of butter, each containing 42 pounds, 
for 16 j- cents a pound ; what would that be a firkin, and 
how much for the whole ? Arts. $ 159*39 for the whole. 

2. A 'man killed ajbeef, which he sold as follows, viz. the 
hind quarters, weighing 129 pounds each, for 5 cents a 
pound ; the fore quarters, one weighing 123 pounds, and the 
other 125 pounds, for 4^ cents a pound; the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound; to what 
did the whole amount ? An8» $ 35*47. 

3. A farmer bought 25 pounds of clover seed at 11 cents* 
a pound, 3 pecks of herds grass seed for $ 2*25, a barrel of 
flour for $6*60, 13 pounds oi sugar at 12^ cents a pound; 
for which he paid 3 cheeses, each weighing 27 pounds, at 
8X cents a pound, and 5 barrels of cider at $ 1*25 a barrel. 
The balance between the articles bought and sold vs^ \ ^^^ 
is it/oTj or4y[mnsi the farmer > 
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4. A man dies^ leaving an estate of $ 71600 ; there are 
demands against the estate, amountipg to $ 39876^74 ; the 
residue is to be divided between 7 sons; what will each 
one receive ? 

5. How much coffee, at 25 cents a pound, may be had for 
100 bushels of rye, at 87 cents a bushel ? Ans. 348 pounds. 

6. At 12^ cents a pound, what must be paid for 3 boxes 
fii sugar, each containing 126 pounds ? 

7. If 650 men receive $ 86^75 each, what will they all 
receive ? 

8. A merchant sold 275 pounds of iron, at 6^ cents a 
pound, and took his pay in oats, at $0^50 a bushel ; how 
many bushels did he receive ? 

9. How many yards of cloth, at $ 4^66 a yard, must be 
given for 18 barrels of flour, at $ 9^32 a barrel ? 

10. What is the price of three pieces of cloth, the first* 
containing 16 yards, at $ 3^75 a yard ; the second, 21 yards, 
at $ 4^50 a yard ; and the third, 35 yards, at $ 542 j a yard ? 

IT 32. It is usual, when goods are sold, for the seller to 
deliver to the buyer, with the goods, a bill of the articles 
and their prices, with the amount cast up. Such bills are 
sometimes called bUU of parcels. 

Boston, January 6, 1827. 

Mr. Ahd Atlas 

Bavghi ofBenj. Burdett : 

12^ yards figured Satin, at $2^50 a yard, $31^211 

8 sprigged Tabby,... 1*25 lO'OO 

• Received payment, $ 41^25 

Benj. Burdett. 



Salem, June 4, 1827. i 
Mr. James Paywell 

Bought of Simeon Thrifty 

3 hogsheads new Rum, 118 gal. each, at $0^31 a gal. 

2 pipes French Brandy, 126 and 132 gal. ,: 1*12^ 

M hogshead brown Sugar, 9f cwt. .. 10*34 .. cwt. 

3 casks of Rice, 269 lb. each , .. *05 .. lb. 
5 bags Coffee, 75 lb. each, .. *23 .. ..i. 
1 chest hyson Tea, 861b. .. *92 

Received payment, $706*53^ 

For Simeon Thrifty, 



T8S, SS. BsracTUMi, 68 

WMemmm, Ttfnmsg 8| 1887. 
Iff. Peter Carpeaier 

(8m V ao.) Bought of Am FcHUru 

5682 feet Boards, at $6 per M. 
2000 .. 8^34 

800 Thick Stuff, .. 12^4 

1500 Lathing, .. 4* 

650 Plank, .. 10^ 

679 ..... Timber, .. 2^50 ..... C* 



... 



Received payment, $ 101^849 

Asa Fatxtree. 

NfAe^ M. stands for the Latin miUej which signifies 1000, 
and C. for the Latin word caUumj which signifies 100. 



mnyuoTioir. 

IT 33. We have seen, that, in the United States, money 
is reckoned in dollars, cents, and mills. In England, it is 
reckoned in pounds, shillings, pence, and farthings, odled 
denominations of money. Time is reckoned in years, months, 
M'eeks, days, hours, minutes, and seconds, called denomina- 
tions of time. Distance is reckoned in miles, rods, feet, and 
inches^ called dencminations of measLie, &c. 

The relative value of these denominations is exhibited in 
tables, which the pupil must commit to memory. 



ENGLISH MONEY. 



The denominations arejpounds, shillings, pence, and fai^ 
things.* 

4 farthings (qrs.) make 1 penny, marked d. 
12 pence - - - - i shilling, - - s. 
20 shillings - - - - 1 pound, - - £, 

Note, Farthings are often written as the fraction of a 
penny ; thus, 1 farthing is written ^ d., 2 farthings, ^ d., 8 
farthings, fd. 
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irss. 



How many farthings in 1 

penny? in 2 pence? 

in 3 pence ? ■ ■ in 6 

pence ? in 8 pence ? 

in 9 pence ? in 12 pence ? 

— — in 1 shilling ? ■ in 2 
shillings ? 



How many pence in 2 shil- 
lings ? in 3 s. ? in 

4 s.? — in 6 s. ? in 

8 8.? in 1 s. ? in 2 



shillings and 2 pence ? 

in 2s. 3d. ? in 2s. 4d. ? 

in 2 s. 6 d. ? in 3 s. 6 d. ? 

— in 4 s. 3 d. ? 

How many shillings in 1 

pound ? in 2iS. ? — — 

inSiB.? in4iB.? 

in4JS.6s.? — 

in Z£. 10s.? 

2ie.l5s.? . 



in6iS.8s.? 
in 



How many pence in 4 far- ' 

things ? in 8 farthings ? 

in 12 farthings ? in 



24 farthings ? in 32 far- 
things ? in 36 farthings ? 

in 48 qrs. ? How many 

shillings in 48 qrs. ? in 

96 qrs. ? 

How many shillings in 24 
pence ? - 
in 48 d. ? 
in 96 d. ? 
in 26 d. ? 
in 28 d. ? 
in42d. ? 



in 36 d. ? 
.in72d.?- 
inl20d.?- 
in27d.?. 
.in30d.?. 
- in 51 d. ? 



How many pounds in 20 shil- * 

lings ? in 40 s. ? — — in 

60 s. ? in 80 s. ? in 

86 s. ? in 128 s. ? in 

70 s. ? in 66 s. ? 



It has already heen remarked, that the (changing of one 
kind, or denomination, into another kind, or denomination, 
without altering theirvahiej^R aa\^^ Rpj1nrtinn.i (IT 27.) ^ 

-Thus, when we change~shillingslnto pounds, or pounds into 
shillings, we are said to reduce them. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 

' tion of greater value into a denomination of less value, th<f 
reduction is performed hy multiplication ; and it is then call 
ed Reduction Descending. But when we reduce a denomina- 
tion of less value into one of greater value, the reduction is 
performed by dUnsion; it is then called Reduction Ascending, 
Thus, to reduce pounds to shilliugs^ it is plain, we must 
multiply by 20. And again, to reduoe shillings to pounds, 
we must dimde by 20. It follows, therefore, that reduction 
descending and ascending reciprocaUy prove each other. 
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1. Inl7£. 13 s. 6fd. how 
many farthings ? 
OPERATION. 
£. s, d, qrs 
17 13 6 3 
208. 



353«. in 17ie. 13 «. 
12 d 



4242 d. 

4q. 



16971 qrs, the Ans. 

In the above example, be- 
cause 20 shillings make 1 
pound, therefore we multiply 
17iS. by 20, increasing the 
product by the addition of the 
given shillings, (13,) which, 
it is evident, must always be 
done in like cases ; then, be- 
cause 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, adding in the 
given pence, (6.) * Lastly, 
because 4 farthings make 1 
penny, we multiply the pence 
^4242) by 4, adding in the 
given farthings, (3.) We 
then find, that in 17iS. 13 s. 
6f d., are contained 16971 
farthings. 

IT 34. The process in the 
fully examined, will be found 

To reduce high der.tnrwnar 
turns to loweTj — Multinly the 
highest denomination by that 
number which it takes of the 
next less to make 1 of this 
higher, (increasing the pro- 
duct by the number given, 
if any, of thftt less denomina- 



2. In 16971 farthingVy how 
many pounds ? 

OPERATION. 
FaitbiofliiBapainy, 4)16971 3fr«> 

Fttica in a thiDiiiff, 12)4242 6*- 

ShiUincifaiapoiud, 2|0)35|3 13'- 

rrs. 

Am. Yt£ . 13». eff. 

Farthings will be reduced 
to pence, if we divide them 
by 4, because every 4 far- 
things make 1 penny. There- 
fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducing them 
to sh^lipgs ; and the shillings 
(353) by 20, reducing them 
to pounds. The last quotient, 
17iS., with the several re- 
mainders, 13 s. 6 d. 3 qrs. con- 
stitute the answer. 

Note. In dividing 353 s. by 
20, we cut off the cipher, &c., 
as taught IT 22. 

forgoing examples, if care- 
to be as follows, viz. 

To reduce low denomlnatians 
to higher y — ^Divide tbe lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher. Proceed in the same 
manner with each succeeding 
denomination^ \i\iti\ ^^^xVv^^ 
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tS4. 



tion.) Proceed in the same 
maDner with each aucceeding 
denomination, until you have 
brought it to the denomination 
required. 



lm»ip;htUtotliedeMmiii«tion 
requured* 



BXAMPIiES FOB PBACTICIL 



3. Reduce 32 X. 158. 8d. 
to fardiinga. 

5. In 29 guineas, at 28 s. 
^tach, how many farthings ? 

7. Reduce $ 163, at 6 s. 
each, to pence ? 

9. In 15 guineas, how 
«nany pounds ? 



4. Reduce dU**^ farthings 
to pounds. 

6. In 38976 farthings, how 
many guineas ? 

8. Reduce 11736 pence tc 
dollais. 

^ 10. Reduce 21iS. to guin- 
eas* 



Note. We cannot reduce guineas dbrectly to pounds, hut 
we may reduce the guineas to shiUmgSj and then the 8hil« 
lings to pounds. 

TROY WEIGHT- 

By Troy weight are weighed gold,* silrer, jewels, and aB 
.'iquors. The denoiiii^tions are pounds, ounces^ penny* 
weights, and grains. 

TABLXL 

24 grains (grs.) make 1 pennyweight, marked pwt 
20 pennyweights - - 1 ounce, ----- oz. 
12 ounces - - - - l pound, ----- lb. 

11. Bought a silver tank- 
ard, weighing 3 lb. 5 oz., pay- 
ing at the rate of $ 1^08 an 
ounce ; what did it cost ? 

13. Reduce 2101b. 8oz. 
12 pwt to pennyweights. 

15. In 71b. 11 oz. 3 pwt. 
9 grs. of silver, how many 
grains? 



12. Paid $ 44^28 for a sO< 
ver tankard, at the rate of 
$ 1^08 an ounce; what did it 
weigh? 

14. In 50572 pwt how 
many pounds ? 

16. Reduce 45681 graina 
to pounds. 



* The fineness of gold u tried by 6i«, and is rpc«.ciied m caraU, br yshkk im 

understood the S4th part of any quantity $ if it lose ncuiine in the inal, it it said 

•to be ^ earato fine; if it lose 2 carats, it is then 22 cu«.lt £ie,i»lltdi ia AoMand- 

«rdlbrgel()| 

Sj)rer which abides the fire witliout loss » said te r« IS oonow fine. Hm 

Mandanf £>r silv&r coin is H oz. 2 (mta. pi fine i.tcti aad IS pwla. of Ctfffm 

malted togeiher 
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APOTHECABIES' WEIGHT. 

Apothecaries' weight* is used hy wotlKaries and phjifr- 
cians, in compounding medicines. The denominations u% 
pounds, ounces, drams, scruples, and grains. 

TABIDS. ^ 

20 grains, (grs.) make 1 scruple, marked B. 

3 scruples - - - i dram, - - - 5 - 

8 drama - - - - l ounce, - - - 5 . . 

12 ounces - - - - i pound, - - - fc. 

17. In9lb. 8$. 15. 2B.| 18. Reduce 66799gn. to 
19 grs., how many grains. [pounds. 



AVOIRDUPOIS WEIGHT.! 

By avoirdupois weight are weighed all things of a coarse 
and drossy nature, as tea, i^ugar, hread, flour, tallow, hay, 
leather, medicines, (in buying and selling,) and all kinds 
of metals, except gold and silver. The denominations /are 
tons, hundreds, quarters, pounds, ounces, and drams.; 

TABLE. 

16 drams, (drs.) make 1 ounce, - marked - oz. 

16 ounces ----- l pound, ----- lb. 

28 pounds - - - • - 1 quarter, ----- qr. 

4 quarters ----- 1 hundred weight, - - cwt 

20 hundred weight - - 1 ton, ------ T. 

Note 1. In this kind of weight, the words grass and nH 
are used. Gross is the weight of the goods, together with 
the box, bale, bag, cask, &c., which contains Siem. Net 
weight is the weight of the goods only, after deducting the 
weight of the box, bale, bag, or cask, &rc., and all other al- 
lowances. 

Note 2. A hundred weight, it will be perceived, is 1 12 lb. 
Merchants at the present time, in our principal sea-portq, 
buy and sell by the 100 pounds. 

* The pound and ounce apotliecaries' weight, and the pound andounce 1Vof« 
are the same, only differently divided, and siwdividcd, 

t 17502. Tfoy acx 192 oz. avoirdupois, and 1751b. Troy s 144 lb. avoirdn- 
Qoif. 1 lb. Troy » 5760 grains, and 1 tt>. avoirdupoii s 7000 ^^qaTt^« 

G 
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IT 34. 



19. What wiMcwt. 3 qrs. 
171b. of sugar Wome to, at 
12J- cents a pound. 

21. A merchant would put 
109 cwt. qrs. 12 lb. of 
raisins into boxes, containing 
26 lb. each ; how many boxes 
will it require ? 

23. In 12 tons, 15 cwt 
1 qr. 191b. 6 oz. 12 dr. how 
many drams ? 

25. In 28 lb. avoirdupois, 
how many pounds Troy ? 



20. How much sugar, at 
12J- cents a pound, may be 
bought for $62^625? 

22. In 470 boxes of raisins, 
containing 26 lb. each, how 
many cwt.? 



24. In 7323500 drams, how 
many tons ? ; : • 

26. In 34 lb. Ooz. 6 pwt. 
16 grs. Troy, how many 
pounds avoirdupois ? 



CLOTH MEASURE. 



Cloth measure is used in selling cloths and other goods, 
sold by the yard, or ell. The denominations are ells, yards, 
<{uarters, and nails. 



TABLE. 



1 nails, (na.) or 9 inches, make 1 quarter, marked 
4 quarters, or 36 inches, - 1 yard, - - - - 

3 quarters, ------ 1 ell Flemish, - - 

6 quarters, ------ 1 ell English, - - 

6 quarters, ------ 1 ell French, - - 



qr. 
yd. 
E.Fl. 
E.E. 

E. Fr. 



27. In 573 yds. 1 qr. 1 na. 
tow many nails ? 

29. In 151 ells Eng. how 
many yards ? 

Note. Consult IT 34, ex. 9 . 



28. In 9173 nails, how ma- 
ny yards ? 

30. In 188f yards, how ma- 
ny ells English ? 



LONG MEASURE. 

X#Dg measure is used in measuring distances, or other 
things, where length is considered without regard to breadth. 
The denominations are degrees, leagues, imies, furlongs, 
ivd^ ywtd$p feetf inches, and barley-corns. 



» S4. 



SEDUCTION. 
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TABLE. 

3 barley-corns, (bar.) make 1 ineb, 
12 incbes, ----- i foot, 



- marked - 



3 feet, 

5^ yards, or 16^ feet, 
40 rods, or 220 yards, - - 
8 furlongs, or 320 rods, - 
3 miles, - - - - - 



60 geograpbical, or 69J > - , 

statiitP milfts. - - ( ^ aegree, 



1 yard, - - • - - - 

1 rod, pereb, or pole, - 

1 furlong, - - - - 

1 mile, - - - - - 

1 league, - - - - 



in. 

ft 

yd. 

r.p. 

fur. 

M. 

L. 



statute miles, 
360 degrees. 






(a great circle, or 
* " " " ^ ence of tbe eartb. 



deg. or ® 
circumfer • 



31. How many barley-corns 
will resrcb round tbe globe, it 
being 360 degrees ? 

Note. To muhiply by 2, in 
to take the multiplicand 2 
times ; to multiply by 1, is to 
take tbe multiplicand 1 time ; 
to multiply by J, is to take tbe 
multiplicand half a time, tbat 
is, tbe balf of it. Therefore, 
to reduce 360 degrees to stat- 
ute miles, we multiply first by 
tbe wbole number, 69, and to 
tbe product add balf tbe multi- 
plicand. Tbus : 

i)360 
69^ 

3240 
2160 

180 half of tbe multiplicand. 

25020 statute miles in 360 de- 
grees. 

33. How many inches from 
Boston to tbe city of Wash- 
ington, it being 482 miles ? 

35. How many times will a 
wheel, 16 feet and 6 inches 
in circumference, turn round 
in tbe distance from Boston to 
Prorideoce, it being 40 miles ? 



32. In 4755801600 barley- 
corns, how many degrees ? 

Note, Tbe barley-corns be- 
ing divided by 3, and tliat 
quotient by 12, we have 
132105600 feet, which are to 
be reduced to rods. We can- 
not easily divide by 16j- on 
account of tbe fraction j- ; but 
16^ /c€;=: 33 half feetj in 1 
rod; and 132105600 /ecr = 
264211200 half feety which, 
divided by 33, gives 8006400 
rods. 

Hence, when tbe divisor is 
encumbered with a fraction, 
^ or ^, &c., we may reduce 
the divisor to halves^ or fowrthsj 
&c., and reduce the dividend 
to the same; then the quo- 
tient will be the true answer. 

34. In 30539520 inched, 
how many miles ? 

36. If a wheel, 16 feet 6 
inches in circumference, turn 
round 12800 times in going 
from Bo&tOTX Vo "^twA^s^r.^^ 
wbat is liixe di^\»si^^^ 
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LAND OR SQUARE MEASURE. 

/Square measure is used in measuring land, and any other 
tbing, where length and breadth are considered.;' The de- 
nommations are miles^ acres, roods, perches, jards, feet and 
inches. 

ir3Ck 3 feet in length make a yard inlongmeasuae; but it 
requires 8 feet in len^ and 3 feet in breach to make a yard 
in square measure ; 3 feet in length and one foot wide make 
3 square feet ; 3 feet in length and 2 feet wide make 2 
times 3, that is, 6 square feet ; 3 feet in length and 3 feet 
wide make 3 times 3, that is, 9 square feet This will 
clearly appear from the annexed figure. 



3 feet «8» 1 yard. 



il 

I 



It b plain, also, that a square foot, 
that is, a square 12 inches in length 
and 12 inches in hreadth, must con- 
tain 12 X 12 = 144 square inches. 



TABLE. 

144 square inches = 12 X 12 ; that is, ^ 

12 inches in length and 12 inches > make 1 square foot 
in breadth ------ S 

9 SQuarefeet=:3 X 3: that is. 3 feet r « j 

m length and 3 feet m breadth ) 
30^ square yards = 5j- X 5J-, or 272^ ) ^ < 1 square rod, 
square feet = 16 J X 16 J, - > ' \ perch or pole. 
40 square rods, --------I rood. 

4 roods, or 160 square rods, - - 1 acre. 

Q40 acres, -.-.-.-• 1 square mile. 

Nate. Gunter's chain, used in measuring land, is 4 rods 
m length. It consists of 100 links, each link being 7^^ 
inches in length ; 25 links make 1 rod, longf measure, and 
625 square links make 1 square rod. 



IT 35, S6. 
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37. In IT acres 3 roods 12 
rods, how manj square ' feet ! 

Note. In reducing rods to 
feet,, the multiplier will be 
272^. To multiply by J, is to 
take a fourth part of the mul- 
tiplicand. Tne principle is 
the same as shown IT 34, 



39. Reduce64 square miles 
o square feet ? 

41. There is a town 6 miles 
square ; how many square 
miles in that town ? how 
many acres ^ 



36. In 776457 sqaue feet, 
how many acres } 

Note. Here we Lave 77MS7 
square feet to be divided by 
272J. Reduce the divisor to 
fowrths, that is, to the lowest 
denomination contained in it; 
then reduce the dividend to 
finirtks, that is, to the same 
denomiuatioB, as shows TT 33, 
ex. 34. 

40. In 1,784,21 7,600 square 
feet, how many square milei ? 

42. Reduce 23040 acres to 
square miles. 



SOLID OR CUBIC MEASURE. 

Solid jor cubic measure is used in measuring things that 
have length, breadth, and thickness j^ such as timber, wood, 
atone, bales of goods, &c. The denominations are cords, 
tons, yards, feet, and inches. 

IT 36. It has been shown, that a square yard contains 
3X3^9 square feet. A cubic yard is 3 fest long, 3 feet 
wide, and 3 feet thick. Were it 3 feet long, 3 feet wide, . 
md oftc foot thick, it would contain 9 cubic feet j if2feet 
' !iick, it would contain 2X9 = 18 cubic feet ; and, as it is 
3 feet thick, it does contain 3 X 9 = 27 cubic feet. TLis 
will clearly appear irom the 
annexed figure. 

It is plain, also, that a cubic 
foot, that is, a solid, 12 inches 
in length, 12 inches inbreadth, 
and 12 inches in thickness, - 
will contain 12 X 12 X 12 = 
1728 solid or cubic inches. 
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TABLB. 

1728 solid inches, =: 12 X 12 X 12, ) 

• that is, 12 inches in length, > make 1 solid foot. 
12 in breadth, 12 in thickness, ) 
27 solid feet, .= 3X3X8 - - - - 
40 feet of round timber, or 60 feet > 

of hevm timber, - - - - 1* 
128 solid feet, z=iS X 4 X 4, that f 

is, 8 feet iu length, 4 feet in > - - 
width, and 4 feet in height, j 

Note. What is called a cordfoot^ in measuring wood, is 
16 solid feet ; that is, 4 feet in length, 4 feet in width, and 
1 foot in height, and 8 such feet, that is, 8 cord feel make 
1 cord. 



1 solid yard. 
1 ton or load. 

1 cord of wood. 



43* Reduce 9 tons of round 
timber to cubic inches. 

45. In 87 cord feet of wood, 
how many solid feet ? 

47. Reduce 64 cord feet of 
wood to cords. 

49. In 16 cords of wood, 
how many cord feet? how 
many solid feet ? 



44. In 622080 cubic inches^ 
how many tons of round tim- 
ber? 

46. In 692 solid feet of 
wood, how many cord feet ? 

48. In 8 cords of wood, how 
many cord feet ? 

60. 2048 solid feet of wood, 
how many cord feet? bow 
many ooras ? 



WINE MEASURE. 

Wine measure is used in measuring all spirituous liquors, 
ale and beer excepted ; also vinegar and oil. The denomi- 
nations are tuns, pipes, hogsheads, barrels, gallons, quarts, 
pints, and gills. 

TABLE» 

4 gills (gi.) - make - - 1 pint, marked pt. 

2 pints -------1 quart, - - - qt. 

4 quarts - . - - • - 1 gallon, - - - ffal, 

81^ gallons ------ 1 barrel, - - - bar. 

63 gallons ------ 1 hogshead, - - hhd. 

2 hogsheads ----- l pipe, - - . P. 

2 pipes, or 4 hogsheads - 1 tun, - - - - T. 

4^- A gallon^ wine measurCi contains 231 cubic inches^ 




■i 
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61. Reduce 12 pipes of wine 
to pints. 

53. In 9 P. 1 hhd. 22 gals. 
3 qts. how many gills ? 

55. In a tun of cider^ how 
many gallons ? 



52. In 12096 pints of winCi* 
how many pipes? 

54. Reduce 39032 gilli \o 
pipes. 

56. Reduce 252 gallons to 
tuns. 



ALE OR BEER MEASURE. 

Ale or beer measure is used in measuring ale, beer, and* 
milk. The denominations are hogsheads, barrels, gallons^ 
quarts, and pints. 

TABLE. 

2 pints (pts.) - make - 1 quart, - marked qt. 

4 quarts ----- i gallon, ----- gal. 

36 gallons - - - - i barrel, - - - - - bar. 

64 gallons ----- l hogshead, - • - - hhd, 

Iff^e. A gallon, beer measure, contams 282 cubic inches* 

57. Reduce 47 bar. 18 gal. 



of ale to pints. 

59. In 29 hhds. of beer, 
how many pints ? 



b%. In 13680 pints oi ale, 
how many barrels ? 
^ 60. Reduce 12528 pints to 
hogsheads. ^ 



DRY MEASURE. 



Dry measure is used in measuring all dry goods, such as 
grain, fruit, roots, salt, coal, &c. The denominations aro 
chaldrons, bushels, pecks, quarts, and pints. 

TABLE. 

2 pints (pts.) make - 1 quart, - marked - qt. 

8 quarts ----- 1 peck, - - - - - pk* 

4 pecks ----- 1 bushel, - - - - - du, 

jK bushels ----- 1 chaldron, - - - - ch, 

f\ Yote. A gallonj. dry measure, contains 268| cubic inches * 
jfV'inchestefbushel is 18j^ inches in diameter, 8 inches 
^i\L and^contains 2150f cubic inclxes. 



1 
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01. In 75 bushels of wheat, 
how many pints? 

63. Reduce 42 chsddrons of 
coals to pecks. 



62. In 4800 pints, how ma- 
ny bushels ? 

64. In 6048 pecks, how m»- 
ny chaldrons ? 



TIME. 

The denominations of time are years, mpnths, week% 
days, hours, minutes, and seconds. 

TABLE. 

60 seconds (s.) - make - 1 minute, marked m. 

• 60 minutes ------ i hour, - - - - h. 

24 hours -------1 day, - - - ^ d. 

7 days -------1 week, - - - - w. 

4 weeks ------ i month, - - - - mo . 

13 months, 1 day and 6 hours, > 1 common, or > 

or 365 days and 6 hours, J Julian year, J " ^^' 

IT 37. The year is also divided into 12 calendar months, 
which, in the order of their succession, are numbered as fol* 
lows, viz. 

January, 1st month, has 31 days. 

February, 2d, - - - 28 

March, 3d, - - - 31 

April, . 4th, 30 ^^^^^ When any year 

J ne' ' 6th' ^ " I 30 can be divided by 4 with- 

j"?^' " 7th " * ' 31 out a remainder, it is call" 

A^ugust," 8th; I I I 31 ed leap year, in which 

September, 9th; - - - 80 February has 29 days. 

October, 10th, - - - 31 

November, 11th, - - - 30 

December, 12th, - - - 31 

The number of days in each month may be easily fixed ia 
the mind by committing to memory the following lines : 

Thirty days hath September, 
April, June, and November, j/^ 

February twenty-eight alone ; \% 

AH the rest have tiSjrt.y-oiie.~^"-s.,.^^^ Vv^ 

i 
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The first seven letters of the alphabet, A, B, C, D, B| F, 6, 
are used to mark the several days of the week, and they are 
disposed in such a manner^ for every year, that the letter A 
shfluil stand for the 1st day of January, B for the 2d5 &c. In 
pursuance of this order, me letter wmch shall stand for Smk- 
datfj in any year, is caHed the Dominical letter for that year. 
The Dominical letter being known, the day of the week 
on which each month comes in may be readily calculated 
from the following couplet : 

At Dover Dwells George Brown, Esqiure, 
€k>od Carlos Finch And David Fryer. 

These words correspond to the 12 months of the year, and 
atkQ first letter in each word marks the day of the week on 
which each corresponding month comes in; whence any other 
day may be easily found. For example, let it be required 
to find on what day of the week the 4th day of July falls^ m the 
year 1827, the Dominical letter for which year is G. Chod 
answers to July ; consequently, July comes in on a Sunday ; 
wherefore the 4th day of July falls on Wednesday. 

Note, There are two Dominical letters in Uap years, 
cne for January and February, and another for the rest of 
the year. 



65. Supposing your ag^ to 
be 15 y. 19 d. lib. 37m. 
45 s., how many seconds old 
are you, allowing 365 days 6 
hours to the year ? 

67. How many minutes from 
the 1st day of January to the 
14th day of August, inclusive- 
ly? 

69. Howmany minutes from 
the commencement of the 'vtrar 
between America and Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 20tb, 
17S3 ? 



66. Reduce 475047465 se- 
conds to years. 



68. Reduce 325440 minutes 
to days. 



70. In 4079160 minutes, 
how many years? 



8C SUPPLBMSNT TO R£0UCTION. It S7« 

CmCULAB MEASURE, OR MOTION. 

Circular measure is used in reckoning latitude and longi- 
tude ; also in computing the revolution of the earth and 
other planets round the sun. The denominations are circles, 
signs, degrees, minutes, and /seconds. 

TABLE. 

60 seconds ('') - make - 1 minute, - marked - ' 

60 minutes ----- i degree, ----- o 

30 degrees ,----- 1 sign, ------ s. 

12 signs, or 360 degrees, - 1 circle of the zodiac. 

Note. Every circle, whether great or small, is divisible 
into 360 equal parts, csJled degrees. 

72. In 1020300", how inany 
degrees ? 



71. Reduce 9 8.130 26' to 
seconds. • 



The following are denominations of things not included in 
the Tables :— 

12 particular things - make - 1 dozen. 
12 dozen --------i gross. 

12 gross, or 144 dozen, - - - - 1 great gross. 

Also, 
20 particular things - make - 1 score. 

6 points make 1 line, ( used in measuring the length of 
12 lines - - 1 inch, ( the rods of clock pendulums. 

. . , 1 h d J ^^^^ ^^ measuring the height of 

4 mcnes - - an , ^ horses. 

6 feet - - 1 fathom, used in measuring depths at sea. 

112 pounds - * make - - 1 quintal of fish. 

24 sheets of paper - make - 1 quire. 
20 quires -------1 ream. 



SIXPPZJSKENT TO TLEDUOTlOJir. 

QUESTIONS. 

1. Wh^t is reduction? 2. Of how many varietiea is re- 
duction ? 3. What is understood by different denokinatumSf 
as ofmoneyy weight, measure, &c. ? 4. How are high dei*^ 



( 
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nominations brought into lower ? 5. How are low denonii* 
nations brought into higher? 6. What are the denomina« 
tiqns of EngUsh money ? 7. What is the use of Troy weight, 

and what are the denominations ? 8. avoirdupois 

weight ? the denominations ? 9. What distinction do 

you make between aross and net weight ? 10. What dis- 
tinctions do you maice between long, square, and cubic 
oieasure? 11. What are the denominations in long mea- 
sure ? 12. in square measure ? 13. in cubic mea- 
sure? 14. How do you multiply by J ? 15. YiThen the dl- 
idsor contains a fraction, how do you proceed ? 16. How is 
the superficial contents of a square figure found ? 17. How 
is the solid contents of any body found in cubic measure ? 
18.' How many solid or cubic feet of wood make a cord ? 
19. What is understood by a cord foot? 20. How many 
such feet make a cord ? 21. What are the denominations 

of dry measure ? 22. of wine measure ? 23. — — of 

time ? 24. of circular measure ? 25. For what is cir- 

ci|lar measure used ? 26. How many rods in length is Gun- 
ter's chain ? of how many links does it consist ? how many 
links make a rod ? 27. How many rods in a mile ? 28. How 
many square rods in an acre ? 29. How many pounds make 
1 cwt. ? 

EXERCISES. 

1. In 46 iS. 4 s., how many dollars ? Ans. $ 154^ 

2. In 36 guineas, how many crowns, at 6 s. 7d. each ? 

Ans, 153 crowns, and 9 d. 

3. How many rings, each weighing 5 pwt. 7 grs., may be 
made of 3 lb. 5 oz. 16 pwt. 2 grs. of gold ? Afis, 158. 

4. Suppose West Boston bridge to be 212 rods in length, 
how many times will a chaise wheel, 18 feet 6 inches in 
circum*ference; turn round in passing over it ? 

Ans. 189^^ times. 

5. In 470 boxes of sugar, each 26 lb., how many cwt. ? 

6. In 10 lb. of synu', how many spoons, each weighing 
< oz. 10 pwt ? ^^ -^^^ 

:\ 7. How many shingles, each covering a space 4 inches 
one way and 6 inches the other, would it take to cover 1 
square foot ? How many to cover a roof 40 feet long, and 
24 foet wide ? (See IT 25.) Ans. to the last^ 5760 shingles. 
8. How many cords of wood in a pile 26 feet long, 4 feet 
wide, and 6 feet |iigh ? Am. 4 cords, wid t ^ot^fefcV* 
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9. There is a ijiom 18 feet in length, 16 feet in width,, 
and 8 feet in height ; how many rolls of paper, 2 feet wide^ 
and containing 1 1 yards in each roll, will it take to cover the 
walls? Am, 8^. 

10. How many cord feet in a load of wood 6j^ feet longi 

2 feet wide, and 6 feet high ? Am, ^-j^ cord feet, 

11. If a ship sail 7 miles an hour, how far will she sail^ 
at that rate, in 3 w. 4 d. 16 h. ? 

12. A merchant sold 12 hhds. of brandy, at ^ 2^75 % gal- 
lon; how much did each hogshead come to, and to how 
much did the whole amount? 

13. How much cloth, at 7 s. a yard, may be bought for 
29iS.l8. ? 

14. A goldsmith sold a tankard for lOiS. 8 s. at the rate 
of 5 s. 4 d. per ounce ; how much did it weigh ? 

15. An ingot of gold weighs 2 lb. 8 oz. 16 pwt. ; how 
much is it worth at 3 d. per pwt ? 

16. At $ 048 a pound, what will 1 T. 2 cwt 3 qrs. 16 lb. 
of lead come to ? 

17. Reduce 14445 ells Flemish to ells English. 

18. There is a house, the roof of which is 44J feet in 
length, and 20 feet in width, on each of the two sides ; if 

3 shingles in width cover one foot in length, how many 
shingles will it take to lay one course on this roof? if 3 
courses make one foot, how many courses will there be on 
jone side of the roof? how many shingles will it take to 
cover one side ? to cover both sides ? 

Am, 16020 shingles. 

19. How many steps, of 30 inches each, must a man take 
in travelling 64^ miles ? 

20. How many seconds of time would a person redeem 
in 40 years, by rising each morning \ hour earlier than he 
now does ? 

21. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would he lay up in 45 years ? 

22. If 9 candles are made from 1 ngund of tallow, how 
many dozen can be made from 24 poQls and 10 ounces ? 

23. If one pound of wool make 60 knots of yarq, how 
many skeins, of ten knots each, may be spuD from 4 pounds 
6 ounces of wool ? 

3^1. Ayx4, l^eU^. t?d-*vv-^^ dLlff^^ cs4yrt^0^t^ 
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ADDiTionr 

OF COIMPOUND NUMBERS. 

If 38. 1. A boy b( ught a knife for 9 pencei and a comb 
for 3 pence ; how much did he give for both ? Ans. 1 shOling. 

2. A boy gave 2 s. 6 d. for a slate^ and 4 s. 6 d. for a book ; 
how much did he give for both ? 

3. Bought one book for 1 s. 6 d., another for 2 8. 3 d., an-- 
other for 7 d. ; how much did they all cobt ? Am. 4 8. 4 d. 

4. How many gallons are 2 qts. -|- 3 qts. -f- 1 <lt. ? 

5. How many gallons are 3 qts. + 2 qts. •{- I qt -f- 8 
qts. -f- 2 qts. ? 

6. How many shillings are 2d. -f- 3 d. -f- 5d. -^6 d. -^ 7d. ? 

7. How many pence are 1 qr. -(- 2 qrs. -f~ ^ m^» + ^ V^ 
+ 1 qr. ? 

8. How many pounds are 4 s. -j- 10 s. -f- 1^ s. -f- 1 8. ? * 

9. How many minutes are 30 sec -f- 45 sec. -{- 20 sec. ? 

10. How many hours aie 40 min. -|- 25 min. 4- 6 min. ? 

11. How many days are 4 h. -|- 8 h. + 10 h. + 20 h. ? 

12. How many yards in length are 1 f. -|- 2 f. -|- 1 f. ? 

13. How many feet are 4 in. -|- ^ ui* 4~ 1^ ^' + ^ >^ 
+ .lin.? 

14. How much is the amount of 1 yd. 2 ft. 6 in. -f- 2yds. 
1ft. 8 in.? 

15. What is the amount of 2 s. 6 d. *|-4 s. 3 d. +7s. 8d. ? 

16. A man has two bottles, which he wishes to fill with 
wine ; on'** will contain 2 gal. 3 qts. 1 pt, and the other 3 
qts. ; how much wine can he put in them ? 

17. A man bought a horse for 15£, 14 s. 6d., a pair of 
oxen for 20.i^. 2s. 8 d., and a cow for 5 j@. 68.4d.; what 
did he pay for all ? 

When the numbers are large, it will be most convenient 
to write them down, placing those of the ^kme kind, or de- 
nomination, directly under each other, and, beginning with 
those of the least value^ to add up each kind ^parately. 

In this example, adding up the 
column of pence, we find tlie amMint 
to be 18 pence, which being = 1 «• 
6 d., it is plain, that we may writft 
down the 6 d. under the colnflm of 
pence, and reserve die 1 a. to bo add- 
ed in with the ot&cr ahilvm^ 
H 



OPERATION. 


£. 


e. 


d. 


15 


14 


6 


20 


2 


8 


5 


6 


4 


41 


3 


"(i 
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Next, adding up the column of shillings, together ivith 
the 1 s. which we reserved, we find the amount to he 23 s. 
=z l£.Bs. Setting the 3 s. under its own column, we add 
the 1 £ . with the other pounds, and, finding the amount to be 
41 £ ., we write it down, and the work is done. 

Am. 4l£.Za.ed. 

Note. It will be recollected, that, to reduce a lower into 
a higher denomination, we divide by the number which it 
takes of the lower to make one of the higher denomination. 
tn addition, this is usually called carrying for that number : 
thus, between pence and shillings, we carry for 12, and be- 
tween shillings and pounds, for 20, &c. 

The above process may be given in the form of a general 
Rule for the Addition of Compound Numbers : 

I. Write the numbers to be added so that those of the 
same denomination may stand directly under each other. 

II. Add together the numbers in the column of the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the next higher denomination. 
Proceed in this manner with all the denominations, till you 
come to the last, whose amount is written as in simple num- 
bers. 

Proof The same as in addition of simple numbers. 

CXAMPIiES FOB PRACTICE. 

£. B, d, gr, £. s. d. £. s, d. 

46 11 3 2 72 9 6i 183 19 4 

16 7 4 18 lOf 8 17 10 

638 19 7 1 36 16 6| 15 4 



Ih. oz. ptot. gr. 

36 7 10 11 

42 6 9 13 

81 7 16 15 









Troy Weight. 






oz. pvtt, gr, 
6 14 9 
8 6 16 
3 11 10 


oz, piot, 

13 
3 7 


gr, 
18 
16 

4 



Bought a silver tankard, weighing 2 lb. 3 oz., a silver 
tap, weighing 3 oz. 10 pwt., and a silver thimble, weighing 
^pwt ISgrs* ; what was the weight of the whole ? 
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Atoirdufois Wkioht. 

r/ ctDt, qr, Vf. oz, dr. 

14 11 1 16 5 10 

25 2 11 9 15 

7 18 25 11 9 



cwt. 


qr. 


lb. 


ox» 


dt.^ 


16 


3 


18 


6 


U 




2 


16 


8 


12 






22 


11 


10 





A man bought 5 loads of hay, weighing as follows, viz. 
23 cwt. ( = 1 T. 3 cwt) 2 qrs. 171b. ; 21 cwt 1 qr. 16 lb. ; 
19cwt. qr. 24lb. ; 24 cwt 3 qrs.; 11 cwt Oqr. lib.; 
bow many tons in the whole ? 

Cloth Measure. 

yds. qr. na. E. Fl. qr. na. £. En. qr. na. ' * 

3612 41 12 75 42 

41 2 3 18 2 3 31 1 

65 3 1 57 1 28 3 1 



There are four pieces of cloth, which measive as follows,' 
Tiz. 36 yds. ?qrs. 1 na. ; 18 yds. 1 qr. 2 na. ; 46 yds. 3 qrs* 
3 na. \ 12 yds. qr. 2 na. ; how many yards in the whole ? 

Long Measure. 



Dtg. 
59 


mt. fur. r. ft. in. bar, ML fur.poL 
46 6 29 15 10 2 37 


216 

678 


39 1 36 14 6 1 

53 7 24 9 8 1 8 6 27 




Land or Square Measure. 


"Pol. 
36 


ft. in. A. rood pol. ft. in. 
179 137 56 3 37 245 228 


19 


248 119 29 1 28 93 25 


12 


96 75 416 2 31 123 119 
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There are 3 fieUs^ wliich measure as follows, tIz. 17 A. 
3r* 16 p.; 28 A. 5 r. 18 p7; 11 A. Or. 25 p.; how much 
land in the three fields ? 

Solid qr Cubic Measube. 



TVm. ft. 


In. 


yds. 


fi- 


m. 


ecrds. ft. 


29 86 


1229 


76 


22 


.1412 


37 119 


12 19 


64 


9 


26 


195 


9 110 


S 11 


917 


3 


.19 


1091 


' 48 127 



Willi: MjBASUBE. 

Hhd. ffal. qts. pts. Tun. hkd. gal. qts. 

61 53 1 1 37 2 37 2 
27 39 3 19 1 69 1 

9 13 1 28 2 



A merchant bought two casks of brandy, containing as 
Jfollows, viz. 70 gal. 3 qts. ; 67 gal. 1 qt ; how many hogs- 
.lieads, of 63 gal. each, in the whole ? 

Dry Measure. 

Bus. p, qt. pt. Ch. hus. j^. qts. 

36 2 6 1 48 27 3 5 

19 3 7 6 29 1 7 



Tims. 

Y. mo. w. A, h. m. s. Y. vt. w. d. 

67 11 3 6 23 65 11 40 3 1 5 

84 9 2 16 42 18 16 7 4 

32 6 6 ^ 18 5 27 5 2 
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OF COMPOUND NUMBERS. 

IT 39. 1. A boy bought a knife for 9 cents, and sold it 
for 17 cents ; how much did he gain by the bargain ? 

2. A boy bought a slate for 2 s. 6 d., and a book for 3 s. 6 d. ; 
how much more was the cost of the book than of the slate ? 

3. A boy owed his playmate 2 s.; he paid him 1 s. 6 d. ; 
how much did he then owe him ? 

4. Bought two books ; the price of one was 4 s. 6 d., the 
price of the other 3 s. 9 d. ; what was the difference of their 
costs ? 

5. A boy lent 5 s. 3 d. ; he received in payment 2 s. 6 d. ; 
how mjuch was then due ? 

6. A man has a bottle, of wine containing 2 gallons and 3 
quarts ; after turning out 3 quarts, how much remained ? 

7. How much is 4 gal. less 3 gal. ? 4 gal. — (less) 2 qts. ? 
4 gal. — 1 qt. ? 4 gal. — 1 gal. 1 qt ? 4 gaL — 1 gal. 2 qts. ? 
4 gal. — 1 gal. 3 qts. ? 4 gad. — 2 gal. 3 qts. ? 4 gal. 1 qt 

— 1 gal. 3 qts. ? 

8. How much is 1 ft. — (less) 6 in. ? 1ft. — 8 in. ? 6 ft. 
3in. — 1ft. 6 in.? 7ft. Sin. —4ft. 2in.? 7ft. 8in. — 6ft. 
10 in.? 

9. What is the difference between 4iS. 6 s. and l£. 8 8..^ 

10. How much is 3iB . — (less) Is.? 3 jB . — 2 s.? 3iB. 

— 3s.? 3iB. — 15s.? 3ie.4s. — 2ie.6s.? 10iB.4s. — 
5iB.8.s? ^ 

11. A man bought a horse for 30iB. 4s. 8d., and a cow 
for 5iS . 14 s. 6 d. ; what is the difference of their costs ? 

OPERATION. As the two numbers are large, 

%jr J oA ^A 1' it will be convenient to \^te 
Mmend, 30 4 8 ^^^ ^ ^^ j^^^ ^^^^^ ^^ 

Subtrahend, 5 14 6 ^^^^^^^^ ^^^^^ ^^^^^ p^^^^^ ^j^jj^ 

Am. 24 10 2 lings under shillings, &c. We 

may now take 6 d. from 8d., and 
there will remain 2 d. Proceeding to the shillings, we can- 
not take 14 s. from 4 s., but we may borrow, as in simple num- 
bers, 1 from the pounds, = 20 s., which joined to the 4 s. 
makes 24 s., from which taldng 14 s. leaves 10 s., which we 
set down. We must now carry 1 to the 5 iB., making 6jB., 
which taken from 30 iB . leaves 24^ ., and the work is done. 

Note, The most convenient way In borromti^ va^ ta «afe^ 
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tract the subtrahend from the figure borrowed, and add the 
fifference to the minuend. Thus, in the above exaibpie, 14 
kom 20 leaves 6, and 4 is 10. 

The process in the foregoing example may be presented 
in the form of a Rule for the Subtraction of Compound Nua^ 

WZwm • 

1. Write down the sums or quantities, th^ less under the 
greater, placing those numbers which are of the same de- 
nomination directly under each other. 

II. Beginning with the least denomination, lake succes* 
lively the lower number in each denomination from the up* 
per, and write the remainder underneath, as in subtraction 
of simple numbers. 

III. If the lower number of any denomination be greater 
than the upper, borrow as many units as make erne of the 
next higher denomination, subtract the lower number there- 
from, and to tlie remainder add the upper number, remem- 
bering always to add 1 to the next higher denomination for 
that which you borrowed. 

Proof Add the remainder and the subtrahend together, 
as in subtraction of simple numbers ; if the work be right, 
flie amount will be equal to the minuend. 

EXAMPLES FOR PRACTICE, 

V . 1. A merchant sold goods to the amount of 1 36 jS . 7 s. 6 j* d., 
and received in payment 50iS. 10 s. 4f d; how much re- 
mained di^e? « Ans. Sb£. 17 s. If d* 

2. A man bought a farm for 1256iB. 10 s., and, in selling 
it, lost 87 i^ . ID s. 6 d. ; how much did he sell it for ? 

Ana. \\^S&. 19 s. 6 d. 

3. A man bought a horse for 21 & . and a pair of oxen for 
\9B . 12 s. 8j- d. ; how" much was the horse valued more than 
&e oxen ? 

4. A merchant drew from a hogshead of molasses, at one 
time, 13 gal. 3 qts. ; at another time, 5 gal. 2 qts. 1 pt. ; 
what quantity was there left? Ann. 43 gal. 2 qts. 1 pt. 

5. A pipe of brandy, containing 118 gal. sprang a leak, 
when it was found only 97 gal. 3 qts. 1 pt remained in the 
cask ; how much was the leakage ? 

6: There was a silver tankard which weighed 3 lb. 4 oz. ; 
Ae lid alone weighed 5 oz. 7 pwt 13 gts. ; how mudi did 
ite tajakard wei^ without the lid ? 
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7. From 15 lb. 2oz. 5pwt take 9oz. 8pwt lOgn. 

8. Bought a hogshead of sugar, weighing cwt 2 qra. 
17 lb. ; sold at three several times as follows, viz. 2 cwt 1 qr. 
11 lb. 5 oz. ; 2 qrs. 18 lb. 10 oz, ; 25 lb. 6 oz. ; what was the 
weight of sugar which remained unsold ? 

AfU, 6 cwt 1 qr. 171b. 11 oz. 

9. Bought a piece of black broadcloth, containing 36 yds. 
2 qrs. ; two pieces of blue, one containing 10 yds. 3 qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how much more was 
there of the black than of the blue ? 

10. From 28 miles, 5 fur. 16 r. take 15 m. 6 fur. 26 r. 12 ft. 

11. A farmer has two mowing fields; one containing 13 
seres 6 roods ; the other, 14 acres 3 roods : he has two 
pastures also; ^ne containing 26 A. 2 r. 27 p.; the othei^ 
45 A. 5 r. 33 p. : how much more has he of pasture than of 
mowing ? 

12. From 64 A. 2 r. 1 1 p. 29 ft. take 26 A. 5 r. 34 p. 13fi ft. 

13. From a pile of wood, containing 21 cords, was sold, at 
one time, 8 cords 76 cubic feet; at another time, 5 cords 7 
cord feet ; what was the quantity of wood left ? 

14. How many days, hours and minutes of any year wilt 
be future time on the 4th day of July, 20 minutes past 3 
o'clock, P. M. ? An8» 180 days, 8 hours. 40 minutes* 

15. On the same day, hour and minute of July, given in 
the above example, what will be the difference between the 
past and future time of that month ? 

16. A note, bearing date Dec. 28th, 1826, was paid Jan. 
j2d, 1827 ; how long was it at interest ? 

The distance of time from one date to that of another may 
be found by subtracting the first date from the last, observing 
to number the months according to their order. (IT 37.) 

OPERATION. 

. ^ C 1827. Istm. 2d day. Note. In casting in- 

*^* ^' I 1826. 12 28 terest, each month is 

Am. "~0 Td^. reckoned 30 days. 

17. A note, bearing date Oct. 20th, 1823, was paid AprO 
lS5th, 1825 ; how long was the note at interest ? 

18. Whkt is the difference of time from Sept. 29, 1816, to 
April 2d, 1819 ? Ans. 2 y. 6 m. 3 d. 

19. London is 51** 32', and Boston 42° 23' N. latitude; 
what is the difference of latitude bet^v^en the two places ? 
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20. Boston is 71** 3', and the city of Washington is 77* 
43^ W. longitude ; what is the difieience of longitude be- 
tween the two places ? Ana. 6° 40'. 
• 21. The island of Cuba lies between 74"" and 85° W. lon- 
^gitude ; how many degrees in longitude does it extend ? 

If 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what will be the hour at the 
most westerly extremity, the difference in longitude be- 
ing 11^? 

Note. The circumference of the earth being 360°, and 
the earth performing one entire revolution in 24 hours, it 
follows, that the motion of the earth, on its surface, from 
west to east, is 

15° of motion in 1 hour of time ; consequ&tly, 
1° of motion in 4 minutes of time, and ' 

1' o^ motion in 4 seconds of time. 

From these premises it follows, that, when there is a dif- 
Ibrence in longitude between two places," thfere will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 15% the difference in time 
will be 1 hour, the place easterly having the time of the day . 
1 hour earlier than the place westerly, which must be par- 
ticularly regarded. 

If the difference in longitude be 1% the difference in time 
will be 4 minutes, &c. 

Hence, — If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by 4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question. 

11° Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island, 

— . it will be 16 minutes past 11 o'clock 

44 mmutes. ^ ^^ j^^g^ western extremity. 

2. Boston being 6° 40' E. longitude from the city of 
Washington, wl>en it is 3 o'clock at the, city of Washington, 
what is the hour at Boston ? 

Am. 26 minutes 40 seconds past 3 o'clock. 

3. Massachusetts being about 72°, and the Sandwich 
' Islands about l.'>6° W. longitude, when it is 28 minutes past 

6 o'clock, A. M. at the Sandwich Islands, what will be th« 
hour in 3ia55achii<setts ? Am. 12 o'clock at noon. 
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OF COMPOUND NUMBERS. 

IT 41. I. A man bought 2 yards of cloth, at 1 s. 6 d. per 
jard; what was the cost ? 

2. If 2 yards of cloth cost 3 shillings, what is that per 
jard? 

3. A man has three pieces of cloth, each measuring 10 
yds. 3 qrs. ; how many yards in the whole ? 

4. If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
much does each piece contain ? 

5. A man has fire bottles, each containing 2 gal. IM, 1 pt ; 
-how much wine do they all contain ? ^ 

6. A man has 1 1 gal. 3 qts. 1 pt of wine, which he would 
divide equally into five bottles ; how much must he put into 
each bottle ? 

7. How many shillings are 3 times 8 d. ? 3 X 9 d. ? 

3Xl0d.? 4X'yd.? 7X6d.? 10 X 



9d.? 



2X3 qrs. ? 



5 X 2 qrs. ? 



8. How much is one third of 2 shillings ? -— 

3d.? iof2s. 6d.? iof2s. 4d.? — 

6d,.? — -tVo^'^8- 6d,? iof l^d.? io'f2id,? 



^of 2s. 
^of3s. 



9. At l£, 5 s. 8Jd. per 
yard, what will 6 yards of 
cloth cost ? 



10. If 6 yards of cloth cost 
'7£ . 14 s. 4i d., what is the 
price per yard ? 

Here, as the numbers are large, it will be most convenient 
to write them down before multiplying and dividing. 

OPERATION. 

£, 8. d. qr. 

16 8 3 price of I yard. 



6 pumber qf yards. 



Ans. 7 14 4 2 coat ofSyards, 

6 times 3 qrs. are 18 qrs. = 
4 d. and 2 qrs. over ; we set 
down the 2 qrs. ; then, 6 times 
8d. are 48 d., and 4 to carry 
makes 52 d. = 4 s. and 4 d. 
'over, which we write down ; 
again, 6 times 5 s. are 30 s. 



OPERATtON. 
£, s. d. qr, 

6)7 14 4 2 cost of 6 yards. 



1 5 8 3 price of 1 yard. 

Proceeding after the man- 
ner of short division, 6 is con- 
tained in 7iS . 1 time, and 1 £ . 
over ; we write down the 
quotient, and reduce the re- 
mainder (1^.) to shillings^ 
(20 8.,) which, with the given 
shillings^ Cl-^^^-i^ tsx^Sfis^^V^a^*^^ 
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an^ 4 to cany makes 34 s. = 
IJB. and 148. over; 6 times 
l£. are 6£.j and 1 to carry 
makes 7iS., which we write 
down y and it is plain, that the 
united products arising from 
the several denominations is 
the real product arising from 
the whole compound number. 



11. ]MUtiply3iS. 4 s. 6 d. 
by 7. 

13. What will be the cost 
of 5 pairs of shoes at 10 s. 6 d. 
a pair? 

16. In 6 barrels of wheat, 
each containing 2 bu. 3 pks. 
6 qts., how many bushels ? 

17. How many yards of 
cloth will be required for 9 
coats, allowing 4 yds. 1 qr. 
3 na* to each ? 

19. In 7 bottles of wine, 
each containing 2 qts. 1 pt. 3 
gills, how many gallons ? 

2X. What will be the 
weight of 8 silver cups, each 
weighing 5 oz. 12 pwt 17 
grs. ? 

23. How much sugar in 12 
hogsheads, each containing 
9cwt. 3qrs. 21 lb. ? 

25. In 15 loads of hay, each 
weighing 1 T. 3 cwt. 2 qrs., 
how many tons ? 



6 in 34 s. goes 5 times, and 4 s. 
over ; 4 s. reduced to pence 
= 48 d., which, with the 
given pence, (4 d.,) make 52 
d. ; 6 in 52 d. goes 8 times, and 
4 d. over; 4_d. = 16 qrs., 
which, with the given qrs. 
(2) z=: 18 qrs. ; 6 In 18 qrs. goes 
3 times ; and it is plain, that 
the united quotients arising 
from the several denomina- 
tions, is the real quotient aris- 
ing from the whole compound 
number. 

12. Divide 22 JS. lis. 6d. 
by 7. 

14. M2£. 12 s. 6 d. for 5 
pairs of shoes, what is that a 
pair? 

16. If 14 bu. 2 pks. 6 qts. 
of wheat be equally divided 
into 5 barrels, how many 
bushels will each contain ? 

18. If 9 coats contain 39 
yds. 3 qrs. 3na., what does 1 
coat contain ? 

20. If 5 gal. 1 gill of vnne 
be divided equally into 7 hot- 
ties, how much will each con- 
tain? 

22. If 8 silver cups weigh 
3 lb. 9 oz. 1 pwt. 16 grs., what 
is the weight of each ? 

24. If 119 cwt. 1 qr. of su- 
gar be divided into 12 hogs- 
heads, how much will each 
hogshead contain ? 

26. If 15 teams be loaded 
witii 17T. 12 cwt. 2 qrs. of 
hay, how much is that to each 
team? 
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• When the multiplier^ or divisarj exceeds 12, the operations 
of multipl3'iDg and dividiDg are not so easy, unless they he 
composite numbers ; in that case, we may make use of the 
component parts^ or factors^ as was done in simple numhers. 



Thus 15, in the example 
ahoye, is a composite numoer 
produced by the multiplica- 
tion of 3 and 5, (3X5 = 
15.) We may, therefore, 
multiply 1 T. 3 cwt 2 qrs. by 
one of those component parts, 
or factors, and that product by 
the other, which will give the 
true answer, as has been al- 
ready taught, (^11.) 

OPERATION. 
T. cwt. qr. 

13 2 

3 one of the factors. 



3 10 2 



5 the other factor. 



17 12 2 the answer. 

27» What will 24 barrels 
of flomr cost, at 2^ . 12 s. 4 d. 
a barrel? 

29. YHiat will 112 lb. of 
sugar cost, at 7^ d. per lb. l^ 

Note. 8, 7, and 2, are fac- 
tors of 112. 

31. How much hrandy in 
84 pipes, each containing 112 
gal. 2qts. Ipt 3g.? 

33. What will 139 yards of 
doth cost, at 3 iS . 6 s. 5 d. 
per yard ? 

139 is not a composite num- 
ber. We may, however, de- 
compose this number thus, 
139 = 100 -{-30 + 9. 

We may now multiply the 



15 being a composite num- 
ber, and 3 and 5 its compo- 
nent parts, or factors, we may 
divide 17 T. 12 cwt. 2 qrs. by 
one of these component parts, 
or factors, and the quotient 
thence arising by the other, 
which will give the true 
answer, as already taught, 
(IT 20.) 

OPERATION. 
T. ewt, qr. 

One factory 3 ) 17 12 2 
The other factoryS ) 6 17 2 

Ans. 13 2 



28. Bought 24 barrels of 
flour for 62 £. 16 s. ; how 
much was that per barrel ? 

30. If 1 cwt. of sugar cost 
3 jS . 7 s. 8 d., what is that per 
lb.? 

32. Bought 84 pipes of 
brandy, containing 9468 gal. 
1 qt. 1 pt ; how much in i^ 
pipe ? t 

34. Bought 139 yards of 
cloth for 461 JB. lis. Ud. ; 
what was that per yard ? 

When the divisor is such a 
number as cannot be produced 
by the multiplication of small 
numbers, the better way is to 
divide after tlie manner of 
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price of 1 yard by 10, which 
wiJI give the price of 10 yards, 
and diis product again by 10, 
which will give the price of 
100 yards. 

We may then multiply the 
price of 10 yards by 3, wliich 
will give the price of 30 yards, 
and the price of 1 yard by 9, 
which will give the price of 
9 yards, and these three pro- 
ducts, added together, will evi- 
dently give the price of 139 
yards;, thus: 

3 6 5 price of I yd. 
10 



33 4 2 price of 10 yds. 
10 



332 1 8 price of 100 yds. 
99 12 6 price of SO yds, 
29 17 9 price of 9 yds. 

461 11 11 price of IS9 yds. 

Ndft. In multiplying the 
price of 10 yards (ZS£. 4 s. 
2d.) by 3, to get the price of 
30 yards, and in multiplying 
the price of 1 yard (3iS. 6 s. 
6 d.) by 9, to get the price of 
9 yards, the multipliers, 3 and 
9, need not be written down, 
but may be carried in the 
mind. 



long division, setting down 
the work of dividing aod re- 
ducing in manner as fol- 
lows: 

139)46i 11 li(3JB.. 
417 

44 
20 

891(6t- 
834 

"57 
12 

695 (6d 
695 

The divisor, 139, is con- 
tained in 461 iS. 3 times, 
(S£.y) and a remainder of 
44 M.^ which must now be 
reduced to shiliings, multi- 
plying it by 20, and bringing 
in tlie given shillings, (lis.,) 
making 891 s., in which the 
divisor is contained 6 times, 
(6^,) and a remainder of 
57 s., which must be reduced 
to pence, multiplying it by 12, 
and bringing in tiie given 
pence, (11 d.,) together mak- 
ing 695 d., in which the di- 
visor is contained 5 timesi 
(5 d.,) and no remainder. 

The several quotients, S£ , 
6 8., 5 d., evidentiy make the 
answer. 
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The processes in the foregoing examples may now be pf» 
seated in the form of a 



Rule for the Multiplication of 
Compound Nmnben, 

I. Wheu the multiplier does 
not exceed 12, multiply suc- 
cessively the numbers of each 
denomination, beginning %vith 
the least, as in multiplication 
of simple numbers, and carry 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
denomination. 



II. If the multiplier exceed 
12, and be a composite num- 
ber, we may multiply first by 
one of the component parts, 
that product by another, and 
so on, if the component parts 
be more than two ; the last 
product will be the product re- 
quired. 

III. When the multiplier 
exceeds 12, and is nol a com- 
posite, multiply first by 10, 
and this product by 10, whi^h 
will give the product for 100; 
and if the hundreds in the mul- 
tiplier be more than one, mul- 
tiply tiie product of 100 by tlie 
mmber of hundreds; for the 
terUy multiply the product of 
10 by Uie number of tens ; for 
the wdtSj multiply the muUir 
i^icand; andthestisi&veralpro- 
iocts wiU he the product re-' 
quired. , 



Rule /or the Divieum of CbM- 
pound Numbers. 

I. When the divisor does 
not exceed 12, in die manner 
of short division, find how 
many times it is contained in 
the highest denomination, un- 
der which write the quotient, 
and, if there be a remiindefi 
reduce it to the next less de- 
nomination, adding thereto the 
number given, if any, of that 
denomiuation, and divide as 
before ; so continue to do 
through all the denominations, 
and the several quotients will 
be the answer. 

II. If the divisor exceed 12, 
and be a convpo^e^ we may di- 
vide first by one of the com- 
ponent parts, that quotient by 
another, and so on, if the com- 
ponent parts be more than 
two ; the last quotient will be 
the quotient required. 

III. When the divisor ex- 
ceeds 12, and is no/ a com- 
posite number, divide after the 
manner of long division, set- 
ting down the work (^di- 
viding imd xeducing. 
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MULTIPLICATION AND DIVISION, &C. IT 42. 



EXAMPI4ES FOR PRACTICE. 



1. What will 369 yards of 
eloth cost, at 4 s. 7^ d. per 
yard ? 

3. In 241 barrels of flour, 
jeach containing 1 cwt. 3 qr. 
9 lb. ; how many cwt. ? 

6. How many bushels of 
wheat in 135 bags, each con- 
taining 2 bu. 3 pks. ? 

3X9X6 = 136. 

7. What will 35 cwt of to- 
bacco cost, at 3 s. 104> d. per 
lb.? 

"" 9. If 14 men build 12 rods 
6 feet of wall in one day, how 
many rods will they biiild in 
7^ days ? 



2. Bought 359 yards of cloth 
for 83iB . s. 4^ d. ; what was 
that a yard ? 

4. If 441 cwt. 13 lb. of flour 
be contained in 241 barrels, 
how much in a barrel ? 

6. If 371 bu. 1 pk. of wheat 
be divided equally into 135 
bags, how much will each bag 
contain ? 

8. At 759 iB. 10 s. for 35 
cwt. of tobaccO; what is that 
per lb. ? 

10. If 14 men build 92 rods 
12 feet of stone wall in 7A 
days, how much is that per 
day ? 



1142- 1. At 10 8. per yard, what will 17849 yards of 
cloth cost ? 

Note*, Operations in multiplication of pounds, shillings, 
pence, or of any compound numbers, may be facilitated by 
taking aliquot parts of a Tiigher denominatioriy as already ex- 
plained in " Practice*^ of Federal Money, IT 29, ex. 10. 
Thusi^n this last example, the price 10 s. = j- of a pound ; 
therefore, j- of the number of yards will be the cost in 
pounds. -Uf 4A = 8924 £ . 10 s. Am. 

2. What cost 34648 yards of cloth, at 10 s. or i£. per 

yard ? at 6 s. = ^£ . per yard ? ■ at 4 s. = ■^£ . 

per yard ? at 3 s. 4 d. = i£ . per yard ? at 2 s. 

=i'^£.^er yard > Am. to last^ 3464 £. 16s. 

3. What cost 7430 pounds of sugar, at 6 d. == ^ s. per lb ? 

at 4 d. = ^ s. per lb. ? at 3 d. = ^ s. per 

\b. ? at 2 d. = ^ s. per lb. ? at 1^ d. = j^ s. 

per lb. ? 

Ans. to thelast,^^^ s,z= 928s. 9 d. = 46 £. 8s. 9d, 

4. At $18'75 per cwt., what will 2 qrs. = ^ cwt. cost ? 
— — what will 1 qr. =: i cwt. cost ? — - what will 16 lb. 
= <f cwt cost ? ' what will 14 lbs. = ^ cwt cost ? — 
irhat will 8 lbs. s=^ cwt cost ? Am. totheki$t^$ 1^339. 
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5. What cost 340 yards of cloth, at 12 s. 6 d. per yard ? 
12s.6d. = 10s. {=zi£.) and2s.6d. (z=:f iS.); there^ 
fore, 

170 iS . =: cost at 10 s. per yard. 

42 iS. 10 s. = at 2 8. 6 d. per yard. 

Ans. 212 £ 10 s. = at 12 s. 6 d. peryard. 

Of, 
108. = iiB.)^40 

2s. 6d. =^of 10s.)170iS. at 10 8. per yard. 

42 ^ . 10s. at 2 s. 6 d. per yard. 

Ans, 212JS. 10s. atl2s. 6d.peryard. 



SUPPIiSBEBlTT TO TBS AXOTHXIKBTIO OF 

QUESTIOHrS. 

1. What distinction do you make between simple and 
compound numbers ? (IT 26.) 2. What is the rule ior addi- 
tion of compound numbers ? 3. for subtraction of, &c. ? 

4. There are three conditions in the rule given for multi- 
plication of compound numbers; what are they, and the 
methods of procedure under each ? 5. The same questions 
in respect to the division of compound numbers ? 6, When 
the multiplier or divisor is encumbered with a fraction, how 
do you proceed ? 7. How is the distance of time from one 
date to another found ? 8. How many degrees does the . 
earth revolve from west to east in 1 hour ? 9. In what 
time does it revolve 1° ? Where is the time or hour of the 
day earlier — at the place most easterly or m^st westerly ? 
10. The difference in longitude between two phices being 
known, how is the difference in time calculated ? 11. How 
may operations, in the multiplication of compound num- 
bers, be facilitated ? 12. What are some of the aliquot parts 

of 1 ig . ? of 1 s. ? of 1 cwt. ? 13. What is thisf 

manner of operating usually called ? 
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EXERCISES. 

1. A gentleman is possessed of 1 j> dozen of silver spoons, 
each weighing 3 oz. 5 pwt ; 2 doz. of tea spoons^ each weigh- 
ing 15 pwt. 14 gr. ; 3 silver cans, each 9 oz. 7 pwt. ; 2 silver 
tankards, each 21 oz. 15 pwt ; and 6 silver porringers, each 
11 oz. 18 pwt. ; what is the weight of the wnole ? ^ 

iin#. l^b. 4oz. 3 pwt. 

Note, Let the pupil be required to reverse and prove the 
following examples : 

2. An English guinea sh'-^uld weigh 5 pwt. 6 gr. ; a piece 
of gdld weighs 3 pwt 17 gr. ; how much is that short of the 
weight of a guinea ? 

3. What is the weight of 6 chests of tea, each weighing 
;B cwt 2 qrs. 9 lb. ? 

4. In 35 pieces of cloth, each measuring 27 yards, how 
m«iy yards? 

5. How much brandy in 9 casks, each containing 45 gal. 
3 qts. 1 pt ? 

6. If3lewt 2qrs. 20 lb. of sugar be distributed equally 
into 4 casks, how much ^ill each contain ? 

7. At 4^ d. per lb., what costs 1 cwt of rice ? — — 2 cwt ? 
3 cwt ? 

Note, The pupil will recollect, that 8, 7 and 2 are fac- 
tors of 112, and may be used in place of that number. 

8. If 800 cwt of cocoa cost 18 £. 13 s. 4 d., what is that 
per cwt. ? what is it per lb. ? 

9. What will 9^ cwt of copper cost at 5 s. 9 d. per lb. ? 

10. If 6^ cwt of chocolate cost 72 JS . 16 s., what is that 
per lb. ? 

11. What cost 456 bushels of potatoes, at 2 8. 6d. per 
bushel ? 

Note. 2 s. 6 d. is tJ of 1 jB . (See IT 42.) 

12. What cost 86 yards of broadcloth, at 15s. per yard? 
Note, Consult U 42, ex. 5. 

13. What cost 7846 pounds of tea, at 7s. 6 d. per lb. ? 
at 14 s. per lb. ? at 13 s. 4 d. ? 

14. At $ 94*25 per cwt, what will be the cost of 2 qre. 

of tea r of 3 qrs. ? of 1 4 lbs. ? of 21 lbs. ? 

of 16 lbs. ? of 24 lbs. ? 



Note, Consult IT 42, ex. 4 and 5. 
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15. What will be the cost of 2 pks. and 4 qts. of wheats 
at $ 1*50 per bushel ? 

16. Supposing a meteor to appear so high in the heayens 
as to be visible at Boston, 71° 3', at the city of Washington, 
77° 43', and at the Sandwich Islands, 155° W. longitude, 
and that its appearance at the city of Washington be at 7 
minutes past 9 o'clock in the evening; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich Islands ? 



I'RACTZOlffS. 

IT 43. We have seen, (IT 17,) that numbers expressing 
whole things are called integers^ or whole numbers ; but that, 
in division, it is often necessary to divide or break a whole 
thing into parts^ and that these parts are called /'actions^ or 
iroAren numbers. 

It will be recollected, (IT 14, ex. 11,) that when a thing 
or unit is divided into 3 parts, die parts or fractions are call- 
ed thirds ; when into four parts, fourths; when into six parts, 
sixths; that is, the fraction takes its name or denoniinaHonfrom 
the number of parts, into which the unit is divided^ Thus, 
if the unit be divided into 16 parts, the parts are dalled six" 
teertthsy and 5 of these parts would be 5 sixteenthsy expressed 
thus, ^. The number below the short line, (16,) as before 
taught, (IT 17,) is called the(aenominqtorj, because it gives 
the name or denomination to me parts ; the number above 
the line is called thefnumera^or,) because it(ntimbers the part^. 

The denominator snows how ^any parts it takes to make 
a imit or whole thing"; the numerator v^hows how many of 
these parts are expressed by the fraction^ 

1. If an orange be cut into 5 equal parts, by what frac- 
tion is 1 part expressed ? 2 parts ? — . 3 parts ? 

■ ■" 4 parts ? 5 parts ? how many parts make unity 

or a whole orange ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pieces be given to Harry, what will be his fraction of the 
pie ? if 5 pieces be given to John, what will be his fraction ? 
what fraction or part of the pie will be left^t. 

It is important to bear in mind, that fractions arise from 
divisUmy (IT 17,) and that the nwnerator may be consideced^ 
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Sioidendj and the denominator a dtouor, and the wdae of the 
fraction is the quoH^nt ; thus, j- is the quotient of 1 (the 
numerator) divided hy 2, (the denominator;) ^ is the quo- 
tient arising from 1 divided hy 4, and f is 3 times as much, 
that is, 3 divided hy 4 ; thus, one fourth part of 3 is the 
same as 3 fourths of 1. 

JHence, in all cases, a fraction is always expressed by the 
ngn of dmshm, 

t. , ^. A * t • 1 ( 3 is the dividend, or numerator . 

expresses the quotient, of which ^-r- .u j- • ^ • * 

* ^ ^ < 4 18 the divisor, or denominator, 

3. If 4 oranges be equally divided among 6 boys, what 
part of an orang''. is each boy's share ? 

A sixth part of 1 orange is ^, and a sixth part of 4 oranges 
is 4 such pieces, =^ |. Arts, f of an orange. 

4. If 3 apples be equally divided among 6 boys, what part 
of an apple is each boy's share? if 4 apples, what ? if 2 
apples, IK hat ? if 5 apples, what? 

6. What is the quotient of 1 divided by 3 ? of 2 by 3? 

oflby4? of2by4? of3by4? of5 

by7? -, — ofebyS? of4by5? of2byl4? 

6. What part of an orange is a third part of 2 oranges ? 

'One fourth of 2 oranges ? ^ of 3 oranges ? 

iof3oranges? iof4? iof2? |of6? 

— 1-1 of 3? 4 of 2? 

A Proper Fraction, Since the denominator shows the num- 
ber of parts necessary to make a^ whole thing, or 1, it is plain, 
that, when the numerator is less than ttie denominator, the 
.'^ fraction i^ less than a unity or whole thing }\ it is then called a 
\proper fraction. Thus, |^, f , &c. are projier fractions. 

An Improper Fractio^, When the numerator^^mai* or ex- 
ceeds the denominator,^ the fraction equals or exceeds unity, or 
1 , and is then called an improper fraction. Thus, f , f , f , -^, 
are improper fractions. x 

A Mixed Number^ as already shown,(is one composed of a 
whole number and a fraction^ Thus, 14^, 13^, &c. are mix* 
ed numbers. -^ 

7. A father bought 4 oranges, and cut each orange into 6 
equal parts ; he gave to Samuel 3 pieces, to James 5 pieces^ 
to Mary 7 pieced|and to Nancy 9 pieces; what was each 
•ne's fraction ? 

Was James 's fraction proper^ or improper ? Why ? 
Was Nancy^s fraction proper, ot imjtoifct^ YTVii \ 
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To change an improper fraction to a tohok or ndxed number. 

IT 44. It is evident, that every improper fraction must 
contain one or more whole ones, or integers. 

1. How many whole apples are there in 4 halves (}) of 

an apple ? in f ? in J ? in 4^ ? in 

^? inA^? in-ifa? inA|A? 

2. How many yards in f of a yard ? in f of a yard ? 

inf ?- inf? inJ#.? inJgL? in 

j^? inJf? in^^? iny? 

3. How many hushels in 8 pecks ? that is, in | of ahnshel?. 

inJjp.? in-^? in^'' i^^^? in 

xja.? inY? 

This finding how many integers, or whoJe things, are con- 
tained in any improper fraction, is called reducing an impro^ 
per fraction to a whole or mixed number, 

4. If I give 27 children ^ of an orange each, how many 
oranges will it take ? It will take ^ ; and it is evident, that 
OPERATION dividing the numerator, 27, (= the mim- 

^\ 27 her of parts contained in the fraction, ) hy , 

^ the denominator, 4, (== the number of 

Am, 6f oranges, parts in 1 orange,) will give the number 

of whole oranges. 

Hence, To reduce an improper fraction to a whole or mixed 
number J — ^Rule : ^Divide the numerator by the denominator ; 
the quotient will be the whole or mixed numbei>' 

EXAMPLES FOR PRACTICE. 

5. A man, spending ^ of a dollar a day, in 83 days would 
spend ^ of a dollar ; how many dollars would that be ? 

. Ans. $13f. 

6. In ^ %y of an hour, how many whole hours ? 

The 60th part of an hour is 1 minute : therefore the ques- 
tion is evidently the same as if it had been. In 1417 minutes, 
how many hours ? Ans, 23 JJ hours. 

7. In gi[|g of a shilling, how many units or shillings ? 

Ans, 730^%- shillings, 

8. Reduce -*^f|^ to a whole or mixed number. 

9. Reduce Jf , J^, |-e, tJM> %¥■, ^ whole or mix- 
ed numbers. 
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Th reAtee a whale or mixed number to an improper fractioru 

sir 45. We have seen, that an improper fraction may be 
changed to a whole or mixed number ; and it is evident, 
that, by reversing the operation, a whole or mixed number 
may be changed to the form of an improper fraction. 

1. In 2 whole apples, how many halves of an apple ? Ans, 4 
halves ; that is, ^. In 3 apples, how many halves ? in 4 
apples? in 6 apples? in 10 apples? in 24? in 60? in 
170 ? in 492 ? 

2. Reduce 2 yards to thirds, Ans.^, Reduce 2f yards to 

thirds. Ans. f . Reduce 3 yards to thirds. 3-J- yards. 

3f yards. 5 yards. 6§ yards. 6f . 

yards. 

3. Reduce2bifshelsto/ozfr/^. — — 2fbu. 6 bushels. 

— — — 6^ bushels. 7J bushels. 25f bushels. 

4. In 16-]^ dollars, how many -j^ of a dollar? 
•}^make 1 dollar: if, therefore, we multiply 16 by 12, that 

is, multiply the whcle number by the denominator^ the product 
will be the number of 12ths in 16 dollars : 16 X 12 = 192, 
and this, increased by the numeiator of the fraction, (5,) evi- 
dently gives the whole number of 12ths; that is, J^ of a 
dollar, Answer. 

OPERATION. 

16-]^ dollars. 
12 



192 = 12ths in 16 dollars, or the whole number. 
5 = 12ths contained in the fraction, 

197 = Jj^, the answer. 

Henc^To reduce a mixed number to an improper fraction^ — 
Rule : j^ultiply the whole number by the denommator of 
the fract)t>n, to the product a^d the numerator, and write 
the result over the denominator, 

EXAMPIiISS FOR PRACTICE. 

6. What is the improper fraction equivalent to 23fJ hours? 

Ans. ^ W ^ of an hour. 
6. Reduce 730^ shillings to 12th8. 
As ^ of a shilling is equal to 1 penny, the question is evi- 
dently the same as. In 730 s. 3 d., how many pence ? 

A'(\s. ^^ of a shilling ; that is, 8763 pence. 
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7. Reduce IJS, ITJ J, S^, 4^*J^, iffid 7f^§ to improper 
fracdons. 

8. In 156^ days, how many 24th8 of a day ? 

Ans. Afp. = 3761 hours. 

9. In 342} gallons, how many 4ths^f a gaUon ? 

Ans, -L^ of a gallon = 1371 quarto. 

To reduce a fraction ta Us lowest or most simple terms, 

1146. (The numerator and the denominator, taken to- 
gether^ are called the terms of (Ae fraction. 

If ^ of an apple be divided into 2 equal parto, it becomes f . 
The effect on the fraction is evidently the same as if we had 
multiplied both of its terms by 2. In either case, ihe parts 
are made 2 times as many as they were befrre ; but they are only 
HALF AS LARGE ; for it will take 2 times as many fourths to 
make a whole one as it will take halves ; and hence it itf 
that £ is the same in value or quantity as ^. 

f is 2 parts; and if each of these parts be again divided 
i^to 2 equal parts, that is, if both terms of the fraction be 
multiplied by 2, it becomes |. Hence, j == J =: |, and tiie 
reverse of this is evidently true, that f = J =: ^. 

It follows therefore,^ multiplying or dividing both terms of 
the fraction by the sa/m number ^ we chcrge its terms without 
altering its value^ 

Thus, if we reverse the above operauon, and divide both 
terms of the fraction | by 2, we obtain its equal, f ; dividmg 
again by 2, we obtain ^, which is the most simple form of th *9 
fraction, because the terms are the least possible by which 
the fraction can be expressed. 

The process of changing f into its equal J is called re- 
ducing the fraction to its lowest terms. \JX consists in dividing 
both terms of the fraction by any *^umber which will divide them 
both without a remainder j and tht quotient thence arising in the 
same manner j and so on, tUl it appears tliat no number greater 
than 1 will a^ain divide them.;, 

*v^ number, \diich will divide two or more numbers with- 
out a remainderXis called a common divisor ^ oi common meo- 
sure of those nwonbers. I^he greatest numbei that vi ill do 
this Is called the greatest cimmon divisori 
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1. What part of an etre are 128 rods ? 

One rod is -j^xy of an acre, and 128 rods are -^ of an 
acre. Let us reduce this fraction to its lowest terms. We 
find, hy trial, that 4 will exactly measure both 128 and 160y 
and, dividing, we change the fraction to its equal 2§. Again, 
we find that 8 is a divisor common to both terms, and, di- 
viding, we reduce the fraction to its equal f , which is now 
in its lowest terms, for no greater number uian 1 will again 
measure them. The operation may be presented thus : 

)128 32 4 
— -- = -r- =:-r- o!" an acre, Answer. 
160 40 5 ^ 

2. Reduce |4^, ^-, \^, and ^fff to their lowest terms* 

^^' i} h h «nd |; 

Note. If any number ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an .even 
number, it is divisible by 2 ; if* with a 5 or 0, it is divisible 
by 5. 

3. Reduce f ^g^, ^^, ^f|, and f} to their lowest terms. 

IT 47. Any fraction may evidently be reduced to its lowest 
terms by a single division, if we use the greatest common 
divisor of the two terms. The greatest common measure of 
any two number^ may be found by d/sart of trial easily made) 
Let the numbers be the two terms or the fraction +ff . The 
common divisor cannot exceed the less manbery tor it must 
measure it We will try, therefore, if the less number, 128,^ 
which measures itself, will also divide or measure 160. 

128U60^r ^^® ^^ ^^^ ^^®* ^ time, and 32 re^ 

128 main; 128, therefore, is not a divisor of 

160. We will now try whether this re- 

32) 1 28 (4 mainder be not the divisor sought ; for if 
128 32 be a divisor of 128, the former divi- 

sor, it must also be a divisor of 160, 

which consists of 128 --f- 32. 32 in 128 goes 4 times, with- 
out any remainder. Consequently, 32 is 9. divisor of 128 and 
160. And it is evidently the greatest common divisor of 
these numbers ; for it must be contained at least once more in 
160 than in 128, and no number greater than their differencei 
tbut iBf greater than 32, can do it. 
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Hence the nde for finding the greaiest cmmon dwuor of 
two fwmbers '.--^Wi^Q the greater number by the less, and 
that diyisor by the remainder, and so on, always dmding 
the last divisor by the last remainder, till nothing remain. 
The last dMsor will be the greatest common divisor required 

Note, It is evident, that, when we would find the greatest 
common divisor of more than two numbers, we may first find 
the greatest common divisor of two numbers, and then of 
that common divisor and one of the other numbers, and so 
on to the last number. Then will the greatest common 

divisor last found be the answer. 

'. .. * 

4. Find the greatest common divisor of the terms of the 
fraction §i, and, by it, reduce the fi:'action to its lowest terms. 

CM>ERATION. 

21)35(1 
21 

"l4)21(l 
14 

— — " V 21 3 

Greatest dims. 7)14(2. Then, M— = -- Ant. 

14 ^35 S 

5. Reduce -^ to its lowest terms. Ans. -j^. 

Note, Let these examples be wrought by both methods ; 
by several divisors, and also by finding the greatest common 
divisor. 

6. Reduce -^fl^ to its lowest terms. Ans. i. 

7. Reduce j^ to its lowest terms. Ans. f . 

8. Reduce ^^ to its lowest terms. 4^' Hi^ 

9. Reduce ^|ff to its lowest terms. Ans. i. 

To divide a fraction by a whole number. 

IT 48. 1. If 2 yards of cloth cost f of a dollar, what does 
I yard cost ? how much is f divided by 2 ? 

2. If a oow consume f- of a bushel of meal in 3 days, how 
much is that per day ? f -^ 3 = how much ? 

3. If a boy divide f qf an orange among 2 boys, how much 
will he give each one ^ f -j- 2 = how much ? 

» 4. A boy bought 5 cfdces for ^i of a dollar ; what did 1 
jcake cost ? U -r 5 = how much ^ ■ " 
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5. If 2 biu^els of apples cqsi f of a dollar, what is t)iat 
per bu«hel ? 

I bushel i^ the h^f of 2 bushels \ the half of { is ^. 

Ans, I dollar. 

6. If 3 horses consume -ff of a ton of hay in a month| 
what will 1 horse cousume in the same time ? 

•}^f are 12 parts ; if 3 harses consume 12 such parts in a 
inonth, as many times as 3 are cotntained in 12, so many 
parts 1 horse will consume. Ans. -^ of a ton. 

7. If II of a barrel of flour be divided equally among 6 
families, how much will each family receive ? 

Jl is 25 parts ; 5 into 25 goes 5 times. Ans. ^ of a barrel* 

The process in the foregoing examples is evidently di- 
viding a fraction by a whole number ; and consists, as may 
be seen,^ in dividing the numerator^ (when it can be done 
witliout a remainder,) and under the quotient writing the 
denominator. But it not unfrequently happens, that the nu- 
merator will not contain the whole number without a re« 
mainder. 

8. A man divided ^ of a dollar equally among 2 persons ; 
what part of a dollar did he give to each ? 

^ of a dollar divided into 2 equal parts will be 4th8. 

Am He gave J of a dollar to each. 

9. A mother divided i a pie among 4 cliildren ; what part 
of the pie did she give to each ? -^ -f- 4 :-= how much ? 

10. A boy divided ^ of an orange equally among 3 of his 
companions ; what was each one's share ? f -j- 3 = how 
much ? : 

11. A man divided f of an apple equally between 2 chil- 
dren ; what part did he give to each ? f divided by 2 = 
what part of a whole one ? 

J is 3 parts : if each of these parts be divided into 2 equal 
parts, they will make 6 parts. He may now gi"e 3 parts to 
one, and 3 to the other : but 4tlis divided inio 2 equal parts, 
become 8ths. The parts are now twice so mcny^ but they 
are only hcdf so large; coAsequently, f is only half so much 
as f . * . ' An9^ f of an apple. 

In these last elam^eii^ the fraction has been divided ibj 
f^^ipkling the denaaumtprj witliout ^haugiiig the nuniert^r. 
The reason is obvioia^ ; (^y by miidtipiying the dei^oniii^ai^ 
hy any ^mnber, .the p^urts ^r^ m^Al^ ^o ¥¥Uiy time^ m^Ut^ 
^inee it will take so many qi^]^ Qf .^icm to op^alf ^ 9^ wji^^ 
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one; and if no more of these mudkr p&rtji be taken thaa 
were before tak^n of the larger^ that is, if Ae numerator be 
not changedy the value of the fraction is eiidentiy made so 
many times less. J ^ 
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IT 49. Hence, we have two ways to dmde a fraetum hy 
a iohole number ;-— 

I. Divide the numeraiar by the whole number, ^if it will 
contain .it without a remainder,) and under the quotient write 
the denominator. — Otherwise, 

II. Multiply the denominator by the whole number, and 
over the product write the numerator. 

EXAMPLES FOR PRACTICE. 

1. If 7 pounds of coffee cost ^ of a dollar, what is that 
per pound ? |( -f- 7 zz: how much ? Ana. A of a dollar. 

2. If ^§ of an acre produce 24 bushels, what part of an 
acre will produce 1 bushel ? j^§ -&- 24 =3 how much ? 

3. If 12 skeins of silk cost H of a dollar, what is that a 
akein ? |^ -^ 12 =i how much ? 

4. Divide } by 16. 

Note. When the divisor is a composite number, the in* 
telligent pupil will perceive, that he can first divide by one 
component part, and the quotient thence arising by the 
other; thus he may frequently shorten the operation. In 
the last sample, 16 = 8 X 2, and f -&- 8 = i, and | -^2 

.5. Divide ^ by 12. Divide ^ by 21. Divide J j by 24. 

6. If 6 bushels of wheat cost $ 4}, what is it per bushel ? 

Note* The mixed number may evidently be reduced to 
an improper fraction, and divided as before. 

Ans. ft = If of a dollar, expressing the fraction in its 
kfwest terms, (f 46.) 

7. Divide $ m by 9. Quot. ^^ of a dollar. 

8. Divide 12f by 6. f^. ¥ = 2f 

9. Divide 14? by 8, Quot. 1 JJ* 
10.' Divide 184^ by 7., Am. 26^ 
JVote. When the mixed number is largej it will be most 

convenient, first, to divide the iohole number, ar.d then re* 
duce the remainder to an improper fraction ; and, at^er di- 
yidmg, annex the quotient of the firaction to the qtiiotlent oC, 

K 






110 nuhcnom. ir4d,^. 

Ihe ^vrbob umber ; ftm, n^ the last es9mp\t^ ilmdiiig 184f 
hftjMkk whole nuidbers, we obtain 26 kitegen, wi& 2| 
fi= f fem«k»der, which, divided hy 7, girei ^^y a&d 96 4- 1^ 
= 26i^, ilitf. 
11. Divide 2786^ by 6. iliw. 464f . 

IS. How many times is 24 contained in 7846|^ ? 

Ans. 3I8ftf 
18. How ittany tinn Is 3 contained in 462^ ? 

Ans. 154^. 

» 

tr 50. 1. If 1 yard of cloth cost ^ of a dollar, what vrill 
2 yards cost ? ^ X 2 =r how imich ? 

2. If a cow consume j^ ef a bushel of meid in 1 day, how 
much wiU she consume ia ^ days? \ X 3c:i how much ? 

d. A bey bought 5 cakes, at f of a dollar each ; what did 
he givefor the whole? f x^ = how much? 

4» How OMich is 2 times 4? '■ ■ " ■ 3 times ^? *^— -> 2 
times I? 

6. Multiply f by 3. f by 2. ^ by 7, 

6. If a man spend } of a dollar per day, how much wOl 
he spend in 7 days? 

f is 3 parts. If he spend 3 such parts in 1 day, he vi^l 
evidently spend 7 times 3, that is, ^ == 2^ in 7 days. 
Hence, we perceive, a ftacticm is mdUipimd liy muUwlym§ (&e 
numenUWy tbUhout changing the denominator. 

But it has been made evident, (IF 49,) that mulUplyittg the 
denomvM^of producer the same effect on the vaine of the frac- 
tion, SK iRmding 0iie mmerutor: hence, idso, dwidmg the dc" 
nommatmr will produee the same effect oil ilie Talue of the 
fraction, as multiphfing (he fzimerator. In ail cases, tineiefiire, 
where one of the ferms -of the fraHion is to be mdtJpUedj ike 
some result will be effected by dividittg Ae ether; asd where 
cne tmn is to he ^Mdedy the same resutt may be ^eetf^di^y 
wMpl}fwg the Mher. 

This principle, borne distinctly in mind, will befuendy 
emible (ne pupil to shorten the operations of fractions. Thus, 
ift the foUoif^'ing example : 

▲t ^ of a doUarior 1 poond of sitgar, what wfll 1 1 pcwnds 
coat? 

Multiplfiiig the numerater by 11, we lAtsk fbr Ae fv^ 
iimstffss^ M ii4ollar #»r the amwerr 
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ITftl, Biity by ft^yinff the alM>Te prindpl«y ttd lihtufii^ 
the denemmaoTy instead of nwUipljfma the nimmrajmy we at 
•nee eome to the aoswer, |, in its lowest terms. Hence, 
th^e ore two wtu/s to multiply a fractioR by a wludM number :-— 

I. Dhide lAe denominator by the whole number, (when it 
can be done wiAiout a remainder,) and over the quotient 
write the numerator. — Otherwise, 

II. Multiply the numerator by the whole wnnber, and un- 
der the product write the denominator. If then it be an 
improper fraction, it may be reduced to a whole or mixed 
number. 

£XAHF}L£8 tOK PBACTICJS. 

1, If 1 man consume ^ot ^ barrel of flour in a month, 
how much will 18 men consume in the same time ? — — 6 
men ? -^— 9 men ? Ans. to the laetj H barrels. 

a. What is the product of ^ multiplied b| 40 ? ^ X 
40 = how much ? Am* 23^ 

3. Multiply ^ by 12. ——by 18* by 21. by 

36. by 48. by 60* 

Note, When the muItipKcfr is a composite number, the 
pupil will recollect, (IT 11,) that he may first multiply by 
one component par^ and that product by the other. Thus^ 
in the last example, the multiplier 60 is equal to 12 X 5 ; 
therefore, TiftX12=:iJ, and iJx6 = tt=:5A, Am. 

4. Multiply ^ by 7. An. 40j^. 

Note^ It is evident, that the mixed number may be re- 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will usually be shorter, 
to/multiply the fraction and whole number separcUebf^ and 
add the results togethe^ Thus, in the last example,? times 
5 are 35 ; and 7 times ^ are ^ = 5^, which, addjd to 39, 
make 40|-, An9. 

Or, we may multiply the fraction first, and, writing dowB 
the fraction, reserve the integers, to be carried to the product 
of the whole number. 

5. What will !^ tons of hay come to at $17 per ton? 

/ And* $164Jb» 

6. K a man/travel 2^ miles in 1 hour^how far will lie 
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trayd in 5 hours ? — in Shours? — — - in 12 hours ? — 
in 8 daysy supposing he travel 12 hours each day? 

Asis. to the kutf 77| miles* 

JNifte, The fraction is here reduced to its lowest terms ; 
the same will he done in all following examples. 

To mxiHply a whole number by a fraction. 

IT ftft. 1. If 36 dollars he paid for a piece of cloth^ what 
costs I of it ? 36 X I => how much ? 

f of the quantity will cost I of the4>rice ; f a time 36 dol- 
hrsf that is, f of 36 dollars, implies that 36 be first divided 
into 4 equal parts, and then that 1 of these parts be taken 3 
times; 4 into 36 goes 9 times, and 3 times 9 is 27. 

Ans, 27 dollars. 
From the ahove example, it plainly appears, that the ob- 
ject in multiplying by a frojctiany whatever may be the nudtiplp' 
candy i$y to take out of the mvlUplicand a party denoted by the 
,$mdtiplying fraction; and that this operation Is composed of 
vjloojothers, namelyj/a divirion by the denominator of the 
multiplying fraction^)knd vijnaltiplication of the quotient by 
the numerator. ^ItTs matter of indifference, as it respects 
the restdt, which of these operations precedes the other, for 
36 X 3 -f- 4 = 27, the same as ^6 -5- 4 X 3 = 27. 

Hence, — To multiply by afractUnu whether the multiplicand 
beawMenumberorafractiony— 

Divide the multiplicand by the denominator of the multi- 
laying fraction, and m^iltiply the quotient by the numerator; 
or, (which will often be found moie convenient in practice,) 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to fractions, does 
not always imply augmentation or increase, as in /whole 
numbers ; for, when the multiplier is less than unify, Jt will 
alwavs require the product to(be less than the multiplicand^, 
to which it would be only equal if the multiplier werejl.-^ 

We have seen, (IT 10,) that, when two nunibero areinulti- 
plied together, either of them may be made the multiplier^ 
without affecting the result. In the last example, therefore, 
instead of multipljring 16 by f , we may multiply f hy 16 , 
{ff 50,) and the result will be the same. 
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EXABIPIJBS FOB PRACTICE* 

9» Wbot will 40 bushek of com come to at f of a dollar 
per bushel ? 40 X f =^ how much ? 

3. What will 24 yards of cloth cost at f of a dollar per 
yard ? 24 X j = how much ? 

4. How much is j^of 90? f of 369? — -^^ of 45? 

5. Multiply 45 by ^ Multiply 20 by ^. 

To «itrf%{y (me fraction by another. ~. — 

17 53« !• A man, owning ^ of a ticket, sold f of U* 
share ; what part of the whole ticket did he sell ? | of f is 
how much ? 

We hare just seen, (IT 52,) that, to multiply by a fraction, 
is to dimde the midtipliajmd by the dewmkuUor^ and to miUi-' 
ply the quotient by the numerator, ^ divided by 3» tlie de- 
Q^ominator of the multiplying fraction, (1749,) is ^^ whic^ 
multiplied by 2, the numerator, (17 51,) is -f^j An»* 

The process, if carefully considered, will be found to con- 
sist m^nultiplying together the two nnmerators for a ne^ nur 
mer€UorfWfid the two denomintUors for a new denommatoh 

exampjjBH for PBACTIC£^ 

2. A man, having f of a dollar, gave } of it for a dinner; 
what did the dinner cost him ? Ans. ^ dollar. 

3. Multiply i by f Multiply ^^ by f • ProdMCl, ^, 

4. How much is f of f of I of } ? 

Note. Fractions like the above, connected by the word 
ofy are sometimes called compound fractions. The word OF 
implies their continual muUiplicaHon into each other. 

Ans. iff =a»iy. 

When there are several fractions to' be multiplied con- 
tinually together, as the several numerators are factors of th<^ 
new numerator, and the several denominators are factors of 
the new denominator, the (^eration may be shoitened by 
droning those factors which are the same in both tertns^ on the 
principle explained in 17 46. Thus, in the last example, fw 
f , I, f, we Md a 4 and a 3 both among the numerators aii4 
^>4ipngdie denominators; therefore we drop them, multiply- 
It together only the remaining numerators, 2 X 7= 14, for 
ipj^S^SCnumerator, and Ahe remaining denominators^ 5 K B =l 
^t^ide ».jj^ <5Uon ^^i^^^ making ^ = i(i> A»*, «b>»&afc. 

/ 
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6. f of^off off of^of Jof|=howmuch? Ana. ^. 

6. What is the continual product of 7, j-, ^ of f and BJ- ? 

JVb/e. The integer 7 may be reduced to the form of an 
improper fraction by writing a unit under it for a denomina- 
tor, thus, ^. Ans. 2^. 

7. At ^ of a dollar a yard, what will $^ of a yard of clpih 
cost? 

^ 8. At 6f doU&rs per barrel for flour, what will ^^ of a bar- 
rel cost ? 

9. At f of a dollar per yard, what cost 7f yards ? 

Ans. $6j^. 

10. At $ 2^ p^r yard, what cost 6f yards ? Am, $ I4ff . 

% 11. What is the continued product of 3, f, f of f , 2^, and 
ii off off? Am. §ii, 

IT 54. The Rule for the muttipUcatian of fractiom may 
now he presented at one view :— 

I. To multiply a fraction by a whole number , or a whole 
number by a fraction^ — Divide the denominator by the whole 
number, when it can be done without a remainder j other- 
wise, multiply the numerator by it, and under the product 
write the denominator, which may then be reduced to a 
whole or mixed number. 

11. To multiply a fkixed mmber by a whole number^ — Multi- 
ply the fraction and integers, separately^ and add their pro- 
ducts together. 

III. To ntuUwly onefractimi by an0/A«r,^~^Multiply together 
the numerators for a new numerator, and the jdenomincUors for 
a new denominator. 

Note. If either or both are mixed numbers^ they may first 
be reduced to improper fractiom. 

EXAMPLES FOR PRACl'ICE. 

1. At $ I per yard, what cost 4 yards of cloth ? —— 5 
yds. ? 6 yds. f 8 yds. ? 20 yds. ? 

Am. to the lastj $ I£ 

2. Multiply 148 by f by f >^ by ^. hj^^ ^ 

\ Last product^} 

3. If2^toia of hay keep. Vuoi4 '^'^ 
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•« 
how much will it take to keep 3 hones the same time ? ' ■ ■* 
7 horses ? 13 horses ? Ans. to lasty 37-^ tons. 

4. What will S^ barrels of cider come to, at $ 3 per 
barrel ? 

5. At $ 14f per cwt, what will be the cost of 147 cwt? 
A 6. A owned f of a ticket : B owned -f^ of the same ; the 

ticket was so Incky as to draw a prize of $ 1000 ; what was 
each one's share of the money ? 

7. Multiply i of f by i of f. Product^ \. 

8. Multiply 7J by 2^. Product, 15|. 

9. Multiply J by 2§. Productyii. 

10. Multiply f of 6 by f . Product, 1. 

11. Multiply I of 2 by I of 4. Product, 3. 

12. Multiply continually- together | of 8, § of 7, f of 9, 
and I of 10. Product, 20. 

13. Multiply 1000000 ;uy f. ^.^ Product, 656666f 

f To divide a whole number by a fraction^ 

IF 56. We have already shown (IF 49) how to divide a 
fraction by a whole number ; we now proceed to show how 
to divide a whole number oy a fraction. 

1. A man divided $ 9 among some poor people, giving 
them ^ of a dollar each ; how many were the persons who 
received the money ? 9 -f- f = how many ? 

1 dollar is f , and 9 dollars is 9 times as many, that is, ^ ; 
then f is contained in -^iP- as many times as 3 is contained 
in 36. Ans. 12 persons. 

That is, — Multiply the dividend by the denonmator of the 
dividing fraction, (thereby reducing the dividend to parts of 
the same magnitude as the divisor,) and divide the product 
by the numerator. 

^ 2. How many times is ^ contained in 8 ? 8 -^ f = how 
many ? 

OPERATION. 

8 Dividend, 
5 Denonmator. 

Numerator, 3)40 

Quotient, 13 J- timesy fAe Answer. 

To multiplv te a fraction, we have seen, (IT 62,) implies 
io oneratitj^i^4z division and a nmltiplicaiion; so, also, to 
^ ' ' x^ction implies two ogetalious — a TK«ILxV^\fc<J^>w^ 

'4 ->• 
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IT 6& Division is the reverse of (muitiplioatioiiy 



To multiply by a fraction, 
Whether the multiplicand be 
a whole number or a fraction, 
as has l^een already shown, 
(IT 62,) we dimde by the de- 
nominator of the multiplying 



To divide by a firacdoay 
whether the dividend be a 
whole number or a fraetioD, 
^e multiply by the denomina- 
tor of die dividing fraction, 
and divide the product by the 
numerator. 



fraction, and multiply the quo- 
tient by the numerator. 

Note. In either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
other ; but in practice it will frequently be more convenient, 
that the multiplication precede the division. 



12 multiplied by f , the pro- 
duct is 9. 

In multiplication, the mill- 
tiplier being less than udity, 
or 1, will require the product 
to be less than the multipli- 
cand, (IT 52,) to which' it is 
only equal when the multi- 
{^er is 1, and greater when 
the multiplier is mare than 1. 



12 divided by f , the quo* 
tient is 16. 

In division, the divisor be- 
ing less than unity, or 1, will 
be contained a greater mmber 
of times; consequently will re- 
quire the quotient to be great* 
er than the dividend, to which 
it will be equal when the di- 
visor is 1, and less when tfa^ 
divisor is tnare than 1. 



EXAMPLES FOR PRACTICE. 

* 

1. How many times is i contained in 7 ? 7 -r j- = how 
many ? 

2. How many times can I draw ^ of a gallon of wine out 
of a cask containing 26 gallons ? 

3. Divide 3 by f. — — 6 by |. 10 by f. 

4. If a man drink •,% of a quart of rum a day, how long 
vnll 3 gallons last him ? 

5. If 2f bushels of oats sow an acre, how many acres will 
22 bushels sow ? 22 -h 2f = how many times ? 

Note, Reduce the mixed number to an improper firac* 
tion, 2f = -^. Ans, 8 acres. 

6. At $4f a yard, how many yards of cloth may be/ 
bought for $ 37 ? /\#^- &A yards/ 

Z ^air many times is ^^ contained insi^e^ _ ^ -^ 
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8. How many times is ^ contained in 6 ? 

Ans, f of 1 time* 

9. How many times is 8| eontained in 53 r 

Ans, 6^ times. 

10. At f of a dollar for building 1 rod of stone wall, how 
many rods may be built for $87? 87-{-f=bow many 
times? 

To dmde one fraction by another, 

IT 57. 1. At ^ of a dollar per bushel, how much rye may 
be bought for f of a dollar ? f i» contained in f how many 
times? 

Had the rye been 2 whole dollars per bushel, instead off 
of a dollar, it is evident, that f of a dollar must have been 
divided by 2, and the quotient would have been -ff^; but the 
divisor is 3ds, and 3ds will be contained 3 times where a 
like number of whole ones are contained 1 time; conse- 
quently the quotient fV i^ ^ times too smaU^ and must there- 
rore, in order to give the true answer, be multiplied by 3, 
that is, by the denominator of the divisor*, 3 times -/^^ 
i^bush. Ans* 

The process is that already described, IT 55 and IT 56. If 
carefully considered, it will be perceived, that the numerator 
of the divisor is multiplied into the denominator of the divi- 
dend, and the denominator of the divisor into the numerator 
of the dividend ; wherefore, in practice, it will be more con- 
venient to invert the divisor ; thus, § inverted becomes f ; 
then mtuUiply together the two upper terms for a nrnnera^OTy and 
the two lower terms for a demmmatoTj as in the multiplication 
of one fraction by another. Thus, in the above example, 
*X3_9 ., / 

2X6~lb»"^*^^^^^^- 

EXAMPLES FOB PRACTICE. 

2. At ^ of a dollar per bushel for apples, how many bush- 
' els may be bought for f of a dollar ? How many times is ^ 

contained in |^ ? Ans. 3v[- bushels. 

3. If f of a yard of cloth cost f of a dollar, what is that 
Ayiper yard ? It will be recollected, (IT 24,) that when the cost 

of any quantity is given to find the j^rice of a unit, we divide 
the cost by the quantity. Thus, f (the cost) divided by { 
(the quantity) will give the price of I yard. 
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Proof. If the work be rigbt, (7 16, ^< Proof;'') Oe pro- 
duct of the quotient into the divisor will be equal to the 
dividend ; thus, f t X i = f • This, it will be perceived, 
is miiltqilying the price of one yard (^|) by the quantity ({) 
to find Uie cost (f ;) and is, in fact, reversing the question, 
thus. If the price of 1 yard be ff of a dollar, what will } of a 
yard cost? Ans. f of a dollar* 

Note. Let the pupil be required to reverse and prove the 
succeeding examples in the same manner. 

4. How many bushels of apples, at -^ of a dollar per 
bushel, may be bought for { of a dollar ? Ans. 4f bushels. 

5. If 4f pounds of butter serve a family 1 week, how 
mxKj weeks will 36} pounds serve them ? 

T^e mixed numbers, it will be recollected, may be re^ 
dueed to improper fractions. Ans, Syf^ wedka* 

6. Divide i by ^. Quot. \ . divide i by ^. Qwt. 2. 

7. Divide f by f Quot.S. ^^iridejby^. Qwr.||% 

8. Divide 2^ by 1*. ^>Divide lOf by 24. 

Quot. If ^ Qfwt. 4^. 

9. How many times is -^ contained in { ? Ant. 4 times* 

10. How many times is f contained in 4} ? 

iln^. llf times. 

11. Divide f off by I off Quot. 4. 

IF 58- The Rule /«/r dwision^iofJracHoM may now be pre* 
eented at one view ;-* 

I. To divide a fraction by a whole number^ — Divide the 
waneratar by the whole number, when it can be done wiQw 
out a remainder, and under the quotient write the denomi* 
nator ; otherwise, multiply the denominojtor by it, and over the 
product write the numerator. 

II. To divide a whole number by a fractionj — Multiply the 
dividend by tlie denominator of the fraction, and divide the 
product by the numerator. 

III. To divide one fraction by another j — ^Invert the dimmr, 
and multiply together the two upper terms for a numeratori^ 
and the t^vo lower terms for a denominator. 

Note. If either or both are mixed numbers, they may b^ 
reduced to improper iiacticms. 
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I. If 71b. of sugar cost -^ of a dollar, what is it per * 
pound ? ^f^ -S- 7 = how much ? ^ of ^fif^ is how much ? 

<2« At |i J- f«r f of a barrel of cider, %rhat is that per bar*. 

3. If 4 pounds of tobacco cost { of a dollar, what doea 1 
pound cost? 

4. If ^ of a yard cost $ 4, what is the price per yard ? 

5. If 14f yards cost $ 75, what is the price per yard ? 

Ans, 6-fg, 

6. At 3lj^ dollars for IQJ- barrels of cider, what is that 
per barrel ? Ans. $ 3. 

7. How many times is f contained in 746 ? Ans, 1989^. 
a Divide i of I by f . Divide { by f of f . 

9. Divide i of t by 4 of f . Quo*. «. 

10. Divide*^ of 4 by ^ '> Quot. 3. 

II. Divide 4f by f of 4. Quot. 2JtS' 
12. Divide I of 4 by 4^. Quot. H. 



A.DDITION AND SUBTRAOTION OF FRACTIONS. 

IT 59. 1. A boy gave to one of bis companions { of an 
ocange, to another |, to another i ; what part of an orange 
did he give to all? f + tH"i= how much ? ^Am. i* 

2. A cow consumes, in 1 month, ^ of « ton of Lay; -a 
horse, in the same time, consumes ^ of a, ton ; and a pair 
of oxen, -^ ; how much do they all consume ? how moeh 
iftore does the horse consume than the cow ? ' — • — the oxen 
dianlhehorse? -ft+^+^=how niach? ^ — ^==: 
hmrsMich? ^ — -^=z how much? 

3. J + f +ir=:howmuch ?, |—^ = how much? 

4. ,\r+ife + A + i* + A = liowmuch? if— A = 
how much ? 

5. A boy, having i of an apple, gave ^ of it to his sister; 
[ ff hat part of the apple had he left ? ^~- ^ =l Wn ifi»i^> 
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ISO A.DOinON ASB BUBTEACTIOM QF JPRACTIOVS. IT 60. 

When the denominators of two or more fractions are alikef 
(as in the foregoing examples,) they are said to have a conmum 
^ denominator. The parts are then in the same denomina- 
tion, and, consequently, of the same magnitude or value. It 
is evident, therefore, that they may be added or subtracted, 
by adding or subtracting their numercUorSf that is, the num- 
ber of their parts, care being taken to write under the re- 
sult their prpper^nominator. Thus, •/^-{-•^ = -ff; f — f 

, 6. A boy, haying an orange, gave f of it to his sister, and 
^ of it to his brother ; what part of the orange- did he give 
away ? 

4tlis and dths, being parts of different magnitudes, or value, ^ 
cannot be added togetner. We must therefore first reduce 
them to parts of the same magnitude, that is, to a conmum de^ 
nonmatof. f are 3 parts. If each of these parts be divided 
into 2 equal parts, that is, if we multiply both terms of the ' 
fraction f by 2, (IT 46,) it will be changed to f ; then f and 
^ are f • Ans^ | of an onmge. 

7. A man had } of a hogshead of molasseiTin one cask, 
and f of a hogshead in another ; how much mate in one 
cask than in the other ? 

Here, dds cannot be so divided as to become 5ths, nor 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into 5 equal parts, and the 5ths each into 3 
equal parts, they will all become 15ths. The f will become 
<ff , and the f will become ^ ; then, -^ taken from -f J leaves 

IT 00. From the very process of dividing each of die 
parts, that is, of increasing the denominators by muUiplgmg 
them, it follows, that each denominator must be a factor of 
the common denominator ; now, multiplying all the denomina- 
tors together will evidently produce such a number. 

Hence, To redme fractions of different denominators to 
equxoolent fractionSy having a common denominator^ — RuLE: 
Multiply together all the denominators for a common denoai-. 
fnatoTy and, as by this process each denominator is multiplied 
by aU the othjers, so, to renin the vajue of each fraction, 
multiply each num2rator by all the denominators, except its 
own, for a new numerator, and under it write the cooimoiL 
deoommator. 
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EXAMPLES FOR PRACTICE. 

1^ Reduce j, f and f to fractions of equal v^ue, having a 
common denominator. 
3x^X5= 60, the common denominator. 
2X4X5 = 40, the new numerator for the first fraction 
3 X 3 X 5 = 45, the new numerator for the second fraction. 
3 X 4 X 4 = 48, the new numerator for the third fraction. 

The new fractions, therefore, are |^, |J, and J|. By an 
inspection of the operation, the pupil will perceive, that the 
numerator and denominator of each fraction have been mul- 
tiplied by the same numbers; consequently, (IT 46,) that 
their value has not been altered. 

2. Reduce |}>, f , j- and f to equivalent fractions, having a 
common denominator. Am. jf g, j|}, f j^J, ^. 

3. Reduce to equivalent fractions of a common denomi- 
nator, and add together, ^, f , and f . 

^4«*- l» +*» + i* = W = l**. ^l»MW«i^ 

4. Add together \ and f . AmoutUy 1^. 

6. What is the amount of|J'-|-'j--f'-f-f--J? 

6. What are the fractions of a common denominator 
equivalent to f and f ? Ans, ^ and f^, or -f^ and ^ 

We have already seen, (IT 59, ex. 7,) that the corranoa 
denominator may be any number, of which each given de- 
nominator is a factor, that is, any number which may be di- 
vided by each of them without a remainder. Such a number 
is called a common multiple of all its common divisors, and 
the least numbier that will do this is called their least com- 
mon multiple ; ther^ore, the least comm&a demnmutt^r of any 
fractions is the least common multiple of all their denominaton^ 
Though the rule already ^ven will always find a common 
multiple of the given denominators, yet it will not iJwaya 
find their least commoi^ multiple. Ip the last example, 24 
Ifl evidently a common multipie'of 4 and 6, for it will exactly 
measure both of them; but 12 will do the same, and as 12 is 
tbe least amnber that will do this, it is the least eommoa 
multiple of 4 and &. It will therefore be convenient to hwe 
a rule for finding thiM leaat conunMHi multiple. Let the aum- 
bers be 4 and 6. 

It is evident, that one number is a multiple 6f another^ 
when the fonner contains all the factoia 5^1 tiVvb\»X\&x. ^t\)^ 
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Ucton of 4 aie 2 and 2, (2 X 2 ;;^4.) The factors of 6 
are 2 and 3, (2 X 3 = 6.1 Consequently, 2 X 2 X 3 = 12 
contains the f(|ctors of 4, that is, 2 X 2 ; and also contains the 
factors of 6, that is, 2 X 3* 12, ^en, is a (Common multipie 
of 4 and 6, and it is the least common multiple, because it 
does not contain any factor^ except those whkh make up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it follows, 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

IT 9Lm On this principle is founded the Rule for finding 
the leati ccmmon multiple of two or more numbers. Write 
down the numbers in a line, and divide them by any number 
that will measure two or more of them ; and write the quo- 
tients and undivided numbers in a line beneath. Divide this 
line as before, and so on, until there are no two numbers 
that can be measured by the same divisor; then the conti- 
nual product of all the divisors and numbers in the last line 
will be the least common multiple required. 

Let us apply the rule to find the least common multiple;^ 
of4and6. 

4 and 6 may both be measured by 2 ; the 
^ ) ^ • ^ quotients are 2 and 3. There is no number great- 
2.3 er than 1, which will measure 2 and 3. There- 
fore, 2 X 2 X 3 = 12 is the least common mulr 
tipie of 4 and 6. 

If the pupil examine the process, he will see that the di- 
visor 2 b a factor #ommon to 4 and 6, and that dividing 4 
by this frctor gives fi>r a quotient its other factor, 2. In Uie 
flame manner, dividing 6 gives its other factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multiplied together, -must give the com- 
mon multiple. 

7. Reduce f, ^,.f and ^ to equivalent fractions of the 
least common denominator. 

OPERATiON. Then, 2 X 3 X 2 = 12, least common 

2 )4.2.3.6 denominator. It is evident we need 
3 ) 2 . 1 . 3 . 3 not multiply by the Is, as this would 
^^"1 — T* not alter the nuBiber. 
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T 61* ADDITION AND SUBTKACTION OJT FRACTIONS. 12$ 

To find the new nnmerators, that is, how many I20m 
each fraction is, we may take ^, j^, % and ^ of 12. Thus i 

Jof 12 = 9 \ * • A = 4 

^ of 12 = 6 / Newnumerators which, V Y ^ J 
aof 12 — ft ^ wntten over the com- < Y — f 
f 01 1^ i mon denominators, give # "• — f 
iofl2 = 2) ^^ (A=i 

8. Reduce ^, f , and |- to fractions having the least com- J 
mon denominator, and add them together. 

Ans. ii + A + fJ = H=HJ, amount 

9. Reduce ^ and ^ to fractions of the least common de- 
nominator, and subtract one from the other. 

Aju. ^—-^=-j^, difference. 

10. What is the least number that 3, 5, 8 and 10 will 
measure ? Ans. 120. 

11. There are 3 pieces of cloth, one containing 7} yards, 
another 13| yards, and the other 15{ yards; how many 
yards in the 3* pieces. 

Before addiug, reduce the fractional parts to their least 
common denominator ; this being done, we shall have, 

- ^^^ Adding together all the 24ths, viz. 18 -f- 30 

^« — ^if ) -f- 21f we obtain 59, that is, }f = 2JJ. 

13f — 13JJ V ^e write down the fraction ^ under the 

Idl" = Ipf^ ) other fractions, and reserve the 2 ii4«egeni 

Am o»ru. ^ ^® carried to the amount of the omer 

M$. ^i^. integers, making in the whole 37^^, An. 

12. There was a piece of cloth containing 34f yards, 
from which were taken 12| yards ; how nrach was there 
left? 

5LAA — o^ ft W^ cannot take 16 twen^-fourths 

34t — 34^ ^^^ fjQjn 9 twenty-fourths, ^1) Wc 

12f = 12^ must, therefore, borrow 1 integer, = 24 

AttsllUvdM. twenty-fourths, (ft,) which, with A, ^ 
iiw. zi^ yoM. ^^^^ Jf ; we can now take H from 

ff, and tliere will remain j^ ; but, as we borrowed, so also 
we must carry 1 to the 12, which makes it 13, and 13 from 
34 leaves 21. Ans. 21}|. 

13. What is the amount of ^ of f of a yard, f of a yard, 
and ^ Q^ yards ? 

^Noi^ The compound fraction may be reduced to a siM^* 
t^A ^^ition; thus, ^of i = f ; and^ot^r^V^ ^"^A^ 
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Iteton of 4 aie 2 and 2, (2 X 2 ;;±: 4.) The factors of 6 
are 2 and 3, (2 X 3 = sS Consequently, 2 X 2 X 3 == 12 
contains the factors of 4, that is, 2 X 2 ; and also contains the 
factors of 6, that is, 2 X 3. 12, ^en, is a (Common multiple 
of 4 and 6, and it is the least common multiple, because it 
does not contain any factor^ except those whkh make up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it follows, 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once- omitted. 

IT SI, On this principle is founded the Rule for finding 
the least common multiple of two or more nvmbers. Write 
down the numbers in a line, and divide them by any number 
that will measure two or more of them ; i^nd write the quo- 
tients and undivided numbers in a line beneath. Divide this 
line as before, and so on, until there are no two numbers 
that can be measured by the same divisor; then the conti- 
nual product of all the divisors and numbers in the last line 
wUl be the least common multiple required. 

Let us apply the rule to find the least common multiple. 
of4and6. 

4 and 6 may both be measured by 2; the 
^ ' quotients are 2 and 3. There is no number great- 

2.3 er than 1, which will measure 2 and 3. There- 
fore, 2 X 2 X 3 = 12 is the least conmion mulr 
tiple of 4 and 6. 
If the pupil examine the process, he will see that the di- 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by this ^u^tor gives for a quotient its other factor, 2. In Uie 
flame manner, dividing 6 gives its other factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which,' multiplied together, -must give the com- 
mon multiple. 

7. Reduce f, ^,.f and ^ to equivalent fractions of the 
least common denominator. 

OPERATION. * Then, 2X3X2=12, least common 
2 )4,2.3.6 denominator. It is evident we need 
9 ) 2 . 1 • 3 . 3 not multiply by the Is, as this would 
' i — T* not alter the nuniber. 
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To find the new nnmerators, that is, how many I20m 
•ach fraction is, we may take ^y ^j | and i of 12. Ilins i 

^ of 12 = 6 / Newnumerators, which, V ^ ^ J 
a f 19 — ft / wntten over the com- < V — 5 
f 01 12 b t jjjj^jj^ denominators, give # "T — t 
iofl2 = 2) ^"^ (A = i 

8. Reduce ^, f , and f to fractions having the least com- / 
mon denominator, and add them together. 

Ans. if + A + fJ = «=lifcamoimt 

9. Reduce ^ and ^ to fractions of the least common de- 
nominator) and subtract one from the other. 

Ans. ^ — 'fff:=z-^jSSerehce. 

10. What is the least number that 3, 5, 8 and 10 wiU 
measure ? Am. 120. 

11. There are 3 pieces of cloth, one containing 7} yards, 
another 13| yards, and the other 15{ yards; how many 
yards in the 3* pieces. 

Before addiug, reduce the fractional parts to their least 
common denominator ; this being done, we shall have, 

Adding together all the 24ths, viz. 18 -f- 20 
-f2lt we obtain 59, that is, ^ = 2^|. 
We write down the fraction ^ under the 
other fractions, and reserve the 2 ii4«egeni 
A QTu. ^^ ^^ carried to the amount of the other 

M$. JJ7^. integers, making in the whole 37^^, Am. 

12. There was a piece of cloth containing 34f yaids, 
from which were taken 12| yards ; how nrach was there 
left? 

We cannot take 1$ fwenfy-fourths 
34f = 34jftr ^^j f^^ 9 twenty-fourths, Qj^;) i;rc 

12f = 12^ must, therefore, borrow 1 integer, = 24 

AsullMvds twenty-fourths, (ft,) which, with A, ^ 
iiw. ^itt y^' makes Jf ; we can now take H from 
f}, and (}iere will remain j^ ; but, as we borrowed, so also 
we must carry 1 to the 12, which makes it 13, and 13 from 
34 leaves 21. '^Am. 21il. 

13. What is the amount of ^ off of a yard, f of a yard, 
and ^ of 2 yards ? 

; JVbltf.^ The compound fraction may be reduced to a sn»* 
<^ ^ Jf45tion; thus, iof}=f ; and|of2=i\ th»^^\-V 
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IM MMDOCnOS OF FRACTIONS. ^ 62, 63 

IT 6%» FnHB the foregoing examples we derive the fol- 
lawing Rule : — To add or subtract fractumsj add or subtract 
their nwneratonj when they have a common denominator ; 
otherwise, they must first be reduced to a common denomi- 
nator. 

Note. Compound fractions must be reduced to simple 
fractions before adding or subtracting. 

£XAMPL£S FO& PRACTICE. 

1. What is the amount off, 4f and 12 ? Ana. 17^. 

2. A man bought a ticket, and sold 2 of |}> of it ; what part 
of the ticket had he left ? Ans, f . 

3. Add together j-, f , j^, -^^ ^ and ^. Amount^ 2|f . 

4. What is the difference between I4rff and 16^ ? 

5. From 1^ take f • Remavitder^ |. 

6. From 3 take ^. ' Rem. 2|. 

7. From 147^ take 48^. Rem. 98}. 
a From i of ^ take ^ of ^. Rem. Jfi^. 

9. Add together 112^, 311f, and 1000|. 

10. Add together 14, 11, 4f, ^^ ^^ ^• 

11. From f take ^. From i take f. 

* 12. What is the difference between ^ and ^? } and ^? 
|andf? fandf? fandf? fand}^ 

13. How much is'l— f? l—i? 1 — f? 1 — |i* 
2— f? 2 — t? 2i — J? 3t — ^? 1000 — A? 



REDUCTION OF FRACTIONS. 

IF 6d. We have seen, (IT 33,) that integers of one denomi- 
nation may be reduced to integers of anoUier denomination. 
It is evident, that/rac/www of one denomination^ after the 
same manner, and by the same rtdesy may be reduced to 
fractitma of another denomination; that is, fractions^ like 
integers, may be broup^ht into lower denominations J)y nuJ^ 
tiplicatum^ and into higher denominations by <{wul(m.\ 
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To reduce higher info lower 
denrnmnaiUme. 

(Rule. See IT 34.) 

1. Reduce 7^ of a pound 
to pence, cr the fraction of a 
penny. 

Note. Let it be recollect- 
ed, that a fraction is muUiplied 
eiUier by dividing its d^wmir 
nator^ or by nudtiplying its iii»- 
meraior, 

yi^JB X 20 =T^ 8.x 12 
= f d. Ans. 

Or thus : yirr of ¥ of Jjfi = 
f|g = f of a penny, Ans. 

3. Reduce ^J^ of a pound 
to the fraction of a farthing. 

12 = Y5^d.X4 = TfSftpo = 

Or thus: 
Nunh I 

20 8. in 1 £. 

20 

12 d. in 1 8. 

iio 

4 q. in 1 d. 

960 

Then, .^<r=f q. Am. 

5. Reduce 7^ of a guinea 
tojthe fraction of a penny, 
/nr. Reduce f of a guinea to 
file fraction of a pound. 
Consult IT 31, ex. II. 
9. Reduce { of a moidore, at 
36 8. to the frac lion of a guinea. 
Reduce A of a pound, 
., to the fraction of an 



To reduce lower nUo BIGHKE 
denovuinioHoni* 

(Rule. See IT 84.) 

2. Reduce f of a penny to 
the fraction of a pound. 

Noie. Division is perform- 
ed either by dwiding the m^ 
meratoTj or by mttU^[dying the 
denominaior. 

f d. -i- 12 = t>^8.H-20 = 
T^jS. Ant. 

Or thus : fot^ot^sz 



4. Reduce f of a farthing 
to the fraction of a pound. 

Or thus : 
Denom* 4 

4 q. in 1 a. 

12 d. in 1 8. 

192 
20 s. inl£. 

3840 
Then, ^^ = xaVviB. Am^ 

6. Reduce f of a penny to 
the fraction of a guinea. 

8. Reduce | of a pound to 
the fraction of a guinea. 

10, Reduce §| of a guinea 
to the fraction of a moidore. 

12. Reduce g of an ounce 
to the jEractioa of it pound 
Troy. 
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13. Reduce ^ of h pound, 
avoirdupois, to the fraction of 
an ounce. 

15. A man has y^ of a 
hogshead of wine; what part 
18 Uiat of a pint ? 

17. Acucumbergrewtothe 
length of -^^^ (^ a mile ; what 
part is that of a foot ? 

19. Reduce f of ^ of a 
pound to the fraction of a shil- 
ling. 

21. Reduce | of ^ of 3 
pounds to the fraction of a 
penny. 



IT 64. It will frequently be 
required to find the tmlue of a 
fraction^ that is, to reduce a 
fraction to integers of less de- 
nomknatims. 

1. What is the value of f 
of a pound? In other words, 
Reduce f of a pound to shil- 
lings and pence. 

§ of a pound is ^ =: 1 3 j- shil- 
lings ; it is evident from ^ of 
a shilling may be obtained 
some pence ; -J^ of a shilling is 
J^ = 4 d. That is^— Multiply 
the mmterator hy that number 
which will reduce it t** the next 
less denomination^ and divide 
the product by the denominator; 
if there be a remainder j multiply 
and divide as before^ and so on ; 
the several qu/oticnts^ placed one 
after anothery in their order j 
wiU be the aamoer. 



14. Reduce ^ of an ounce 
to the fraction of a pound 
avoirdupois. 

16. A man has -^^ of a pint 
of wine;. what part is that of 
a hogshead ? 

18. A cucumber grew to 
the length of 1 foot 4, inches 
= -J|.= 4ofafoot; ^hatpart 
is that of a mile ? 

20. f^ of a shilling is f of 
what fraction of a pound ? 

22. ^^ of a penny is ^ of 
what fraction of 3 pounds ? 
Jj^ of a penny is -^ of what 
part of 3 pounds ? ^f^ of a 
penny is |^ of <^ of how many ' 
pounds? 



It will frequently be re^ 
quired to reduce integers ta 
the fraedon of a greater de- 
nomination. 

2. Reduce 13 s. 4 d. to the 
fraction of a pound. 

13 s. 4 d. is 160 pence; 
there are 240 pence in a 
pound ; therefore, 13 s. 4 d. is 
||^ = f of a pound. That 
is, — Reduce the given sum or 
quantity to the least denoinvnor 
tion mentioned in ity for a nur 
merator ; then reduce an i«ie- 
ger of that greater denominch 
tion (to a fraction of which it 
is required to reduce the giv- 
en sura or quantity) to the^ 
samedenominationyfor a 
natoTy and they wUl forv 
frojction reqidred. 
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EXAMPLES FOR PRACTICE. 

3. What is the value of i 
of a shilling? 



Numer. 



OPERATION. 
3 
12 



Denam. 8)36 (4 d. 2 q. Ans. 
32 

4 

4 

16(2 q. 
16 

5. What is the value of f 
«» of a pound Troy ? 

7. What is the value off 
of a pound avoirdupois P 



EXAMPLES FOR PRACTICE. 

4. Reduce 4 d. 2 q. to the 
fraction of a shilling* 

OPERATION. 



4 d. 2 q. 

4 

18 Numer. 



^ 

\ 






9. f of a month is how ma- 
ny days, hours, and minutes ^ 

11. Reduce^ of a mile to 
its proper quantity. 

13. Reduce -^^ of an acre 
''^ its proper quantity. 
1^5. What is the vajue of 
of a dollar in shillings, 



g)e, &c. .? 



9. 






What is the value of ^ 
yard ? 
What is the value of -^ 



IT 66. 
ost of any 



1 8. 

12 

li 

4 
48 Detum. 



6. Reduce 7 oz. 4 pwt to 
the fraction of a pound Troy. 

8. Reduce 8 oz. 14§ dr. to 
the fraction of a pound avoir- 
dupois. 

Note, Both the numtrator 
and the denominator must be 
reduced to 9ths of a dr. 

10. 3 weeks, 1 d. 9 h. 36 m. 
is what fraction of a month ? 

12. Reduce 4 fur. 125 yds. 
2 ft 1 in. 2| bar. to the frac* 
tion of a mile. 

14. Reduce 1 rood 30 pqjiefl 
to the fraction of an acre. 

16. Reifece 6 s. 7^ d. to 
the fraction of a dollar. 

18. Reduce 2 ft. 8 in, 1| b. 
to the fraction of a yard. 

20. Reduce 4 cwt. 2 qr. 12 
lb. 14 oz. 12^3 dr. to the frac« 
tion of a ton. 



^J \e price py M thc^pil be required to reverse and prove the 

^|i|^m8''>iit>% Viihe^Jm^^ , .^ -^*V 

I ^ m ^^^*^ drink in ^22^ weeks when . ** ptv^^. 




128 0UPFLEHJENT TO lUft^CTIOVfl. IT 64. 

22. Reduce 3 roods 17^ poles to the fraction of an acre« 

23. A man bought 27 gal. 3 qts. 1 pt of molasses; nrliat 
part is that of a hogshead ? 

24. A man purchased -f^ of 7 cwt of sugar; how much 
sugar did he purchase ? 

25. 13 h. 42 m. 51f s. is what part or fraction of a day ? 



TO nuLonoNs. 

QUfiSTionrs. 

1. What are fractiom 7 2. Whence is it that the parts 
into which any thing or any number may be divided, take 
- their name ? 3. How are fractions represented by figures ? 
4. What is the number above the line called? — ^Whyisit 
so called ? 5. What is the number below the line called ? 
— Why is it so called ? — ^What does it show ? 6^ What is 
it which determines the magmlude cf the parts?— *Why? 
7. What is a mmfle or proper fraction ? — — an improper 
fraction ? — — a miied number ? 8. How is an improper 
fraction reduced to a whole or mixed number ? 9. How is 
a mixed number reduced to an improper fraction ? — ^ 
whole number? IQ. What is understood by the terms of the 
fraction? 11. How is a fraction reduced to its most simple 
or lowest terms f;02* What is understood by a common di-> 

visor? by the greatest common divisor ? 13» How is 

it found? 14. How many ways are there to multiply abac- 
tion by a whole number ? t5^^ow does it appear, that^^ 
vidmg the denominator rnidtiplies the fraction ? 16. How is a 
nuxea nximher mulHplied? 17. 'What is implied in multij 
plying by a fractioiJK 1& Of how many operations d< 
consist? — ^What are they? 19. When the multiplier isj 
than a unit, what is the product compared with the mi 
plicand ? 20. *How do you multiply a whole number] 
a fraction^.' 21. How do you multiply one ^^ctioivbylj^jj^ ^ 
ther? 22.SK0W do you multiply a mixed number^^ ? %«j i 
mixed number? 23rSftow does it appear, that in n^^ »^j^gaiA f' 
ing both terms of the fraction bygthe same number / ^^ ^ 
of the fraction is not altered ?^24. How manife^^^ 
there to divide a fracticjn by a iirhole j^ ^l^mU farv 
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fraction differ from multiplying by a j&action? 27. When 
the dwisfir is less than a unit, what is the quotient compared 
with the dividend ? 28. What is understood by a common 

denominator? the least common denominator? 29. 

How does it appear, that each given denominator must be a 
factor of the cofmmon denominator ? 30. How is the com- 
mon denominator to two or more fractions found ? 31. 

What is understood by a multiple 1 S-^ by a common mMr 

pU ? by the least common multiple ? — ^What is the pro- 
cess of finding it ? 32. How are fractions added and sub- 
tracted ? 33. How is a fraction of a greater denomination 
reduced to one of a less? — of a less to a greater ? 34. 
How are fractions of a greater denomination reduced to in- 
tegers of a less ? integers of a less denomination to the 

fraction of a greater ? 



EXERCISES. 

1. What is the amount of f and f ? of f and J? 

of 12 j, 3§ and 4f ? Ans. to the la»t\ 20}^ 



2. To J of a pound add f of a shilling. Amount ^ Id^s. 
Note, First reduce both to the same denomination. 

3. f of a day added to ^ of an hour make how many 
hours ? what part of a day ? Ans, to the lastj ff d. 

4< Add i lb. Troy to -^ of an oz. 

Amounty 6 oz. 11 pwt 16 gr. 

5. How much is i less i? A — i? A — ifir? ^H 

-44? 6-4f? m-ionoii> 

Mis, to the lasty j|f. 

6. From ^ shilling take f of a penn]^; Rem, 5J d.^ 

7. From ^ of an ounce take J of a pwt 

Rem, 11 pwt 3 grs. 
& From 4 days 7j^ hours take 1 d. 9y\ h. 

Rem. 2 d. 22 h. 20 m. 
9. At $ f per yard, what costs f of a yard of cloth ? '^ 

IT 65. The price of unity, or 1, being given, to find the 

cost of any quantity, either less or more than unity, mtdtiply 

theprice^fy the quantity, ^uAmYj Ve other hand, the cpst of any 

^vd^Sty* bilber lessj^ons (^cider in 1 weeK; how ito find 

1p "^^ drink in 'ii2IJ weekis when 8 persons more ara 

p.e^ ^family ? % Ana. ^SJi^^ ^iSI^^. 



ISO SUFPUfiUBNT TO FRA£mOVS« V 05. 

1. If <}4 1^* o' sugar cost ^ of a shilliDg^ what will }} of 
a pound cost ?* 

This example will require two operations : first, as above, 
to find the price of 1 lb. ; secondly, having found the price 
of 1 lb., to find the cost of ff of a pound. ^ s. -i- -f^ (|f 
of -fy s. IT 67) = T%V s- t^e price of 1 lb. Then, ^ s. X 
H Hi of ^ 8. ir63) =:f«« S. =4 d.;3ff« q., the 
Answer, 

Or we may reason thus : first to find the price of 1 lb. : 
-^ lb. costs -f^ s. If we knew what i^ lb. would cost, 
we might repeat this 13 times, and the result would be the 
price of 1 lb. -J^ is 11 parts. If f| lb. costs ^ s., it is evi-* 
dent 1^ lb. will cost ^ of -jZ^ = ^^ s., aifcd f| lb. will cost 
13 times as much, that is, -f^ s. = the price o£ I lb. Then, 
ft of AV 8- = an «•> ti»e cost of Jl of a pound*. fiH s. 
= 4 d. ^^m q-, as before. This process is called soMng 
the question by analyns. 

After the Bame maimer let the pupfl solve the foUowing 
questions: 

2. If 7 lb. of sugar cost f of a dollar, what is that a 
pound ? 4 of f = how much ? What is it for 4 lb. ? ^ 
off = how much? What for 12 pounds ? yoff = how 
much ? Ana» to the kut^ $ If. 

3. If- 6^ yds. of cloth cost $ 3, what cost 9^ yards ? 

Ana. $4^69. 

4. If 2 oz. of silver cost $ 2^24, what costs f oz. ? 

Am. $^84. 

5. Iff oz. costs $ 4 j-, what costs 1 oz.? Ane. $1^83. 

6. If i lb. less by i costs 13j d., what costs 14 lb. less by 
i of 2 lb. ? Ans. 4£. 9 s. 9^ d. 

If i yd. cost $ f , what wfll 40^ yds. cost ? 

Ans. $59^062+. 

8. If -/ff of a ship costs 1^251, what is ^ of her wortli? 

Ans. $53<785+. 

9. At 3| i/ . per cwt, what will 9f lb. cost ? 

Ans. 6 8. 3A-d. 

10. A merchant, owning f of a vessel, sold f of his uiare 
for $ 957 ; what was the vessel worth ? Ans. $ 1794'375. 

11. Iff yds. cost ^£.y what ^ A of an ell E^. cost^ 

ay.... .^. ,/ a fpnot . j^ j^ ^ ^^^ ^ ^ 

_ .; 25. How does !^0**»*^ly^ri&idn'rJi9^^^ ^'- wXJ 
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12. A merchant bought a number of bales of velret| eadi 
containing 129j^ yards, at the rate of $ 7 for 5 yardSy and 
sold them out at the rate of |i 1 1 for 7 yards, and gained 
$ 200 by the bargain ; how many bales were there ? 

First find for what he sold 5 yards ; then what he gained 
on 5 yards — what he gained on 1 yard. Then, as many times 
as the sum gained on 1 yd. is contained in $ 200, so many 
yards there must have been. Having found the number of 
yards, reduce them to bales. Ans. 9 bales. 

13. If a staff, 5 J ft. in length, cast a shadow 6f 6 feet, how 
high is that steeple whose shadow measures 153 feet? 

Ana. 144|}>feet. 

14. If 16 men finish a piece of work in 28} days, how 
long will it take 12 men to do the same work ? 

First find how long it would take 1 man. t6 d$it ; then 12 
men will do it in -fy of that time. Ans. 37} days, 

15. How many pieces of merchandise, at 20^ s. apiece, 
must be given for 240 pieces, at 12^ s. apiece ? jliu. 149i^. 

16. How many^ yards of bocking that is 1^ yd. wide will 
be sufficient to. line 20 yds. of camlet that is f of a yard 
wide ?_ 

First find the contents of the camlet in square measure ; 
then it will be easy to find how many yards in length of 
bocking ths^ is 1^ yd. wide it will take to make the same 
quantity. Ana, 12 yards of camlet 

17. if li yd. in breadth require 20^ yds. in length to 
make a cloak, what in length that is ^ yd. wide will be re* 
quired to make the same? Ana. 34^ yds. 

18. If 7 horses consume 2f tons of hay in 6 weeks, how 
many tons will 12 horses consume in 8 w^ks ? 

If we knew how much 1 horse consunied in 1 week, it 
would be easy to find how much 12 horses would consume 
in 8 weeks. 

2^=: ^ tons. If 7 horses consume -^ tons in 6 weeks, 

1 horse will consume f of -^ = j^ of a ton in 6 weeks ; and 

if a, horse consume H of a ton in 6 weeks, he will consume 

,i of ^ = 1^ ^^ ^ ^^^ ^^ ^ week. 12 horses will consume 

12 times -^ = -f^ in 1 week, and in 8 weeks they will 

epnsume 8 times -f^ =: ^^ =z 6^ tons, Ana. 

i 19. A man with his family, which in all were 5 persons^ 

\i usually drink 7f gallons (^ider in 1 week; how much 

^ ^ev drink in 22^ weeks when 8 persons more are 
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20. If 9 students spend 10^ iS. in 16 days, bow much 
will 20 students spend in 3D days ? Ata. 39 jS . 18 s. 4ff d. 



D&CZBKAK FRACTZOirS. 

IT 66. We have seen, that an individual thing or number 
may be divided 'into any number of equal parts, and that 
these parts will be called halves, thirds, fourths, fifths, sixths, 
&c, according to the number of parts into which the thing 
or number may be divided ; and that each of these parts may 
be again divided into any other number of equal parts, and so 
on. Such are called cammon^ or vuLgcur fractions. Their denom- 
inators are not uniform, but vary with every varying division 
of a unit It is this circumstance which occasions the chief 
difficulty in the operations to be performed on them ; for 
when numbers are divided into different ^kinds or parts, they 
cannot be so easily compared. This difficulty led to the in- 
vention of decimal fractions, in which an individual thing, or 
number, is supposed to be divided first into ten equal parts, 
which will be tenths; and each of these parts to be again di- 
vided into ten other equal parts, which will be hundredths ; 
and each of these parts to be still further divided into ten 
other equal parts, which will be thousomdlhs ;9XiA%o on. 
Such are called decimal fractionsy (from the Latin Word decern^ 
which signifies ten^) because they increase and decrease, in a 
tenfold proportion, in the same manner as whole numbers. 

IT 07. In this way of dividing a unit, it is evident, thai 
the denominator to a decimal fraction will always be 10, 
100, 1000, or 1 wititi a number of ciphers annexed ; co^^ie- 
quently, the denominator to a decimal fraction need not be 
expressed, for the numerator only, written with a point be- 
fore it (') called the separatrixy is sufficient of itself to ex- 
press the true value. Thus, 

■jflj- are written ^6. 

^ *27. 

-ASftr *685. 

The denominator to a decimal fraction, although not ex^ 
pressed, is always understood, and is 1 with as many 
phen annexed as there are places in the numerator. Thv^ 
'376$ is a decimal consisting of four places ; consequent" 
1 with four ciphers annexed (10000) is i^ proper den^lQ 
ior^ Any decimal may be expressed in^the fono ^^^j 
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mon Ihuition b; writing nndei it itt ptopet denonioatM. 
Thus, '3766 expiessed ia the fonn of ft common frsctioB, 

When whole nambers and decimals are exprewea to- 
gether, in the same number, it is called a mixed namber. 
Thus, 25'63 is a mixed numtwr, 25', or all the figures on th« 
,lefl hand of the decimal point, being whole numben, and 
'63, or oil the figures on the right hand oi the dacimal point, 
being decimals. 

Tne names of the places to ten-millionths, and, genenHf , 
bow to lead or write decimal fractions, may be seen from 
the following 

TABLE. 



3d place. 


« 11 II II 11 11 II 11 Hundreds. 


2d place. 


M ta Tens. , 


Ist place. 


*'«.jo Units. 


1st place. 


oosoosoootn Tenthi. 


3d place. 


o w o « o» « « HundredflM. 


3d place. 




4tb place. 


o o o M Ten-ThousBndtli», 


6th place. 


e o bs Himdnd-TboumcUaL 


6th place. 


o « MiUionths. 


7th place. 


o Ten-MiUiontlu. 

1 1 i i i 1 i 1 
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' From the table it appears, that the first figure on tibe right 
hand of the decimal point signifies so many tenth parts of a 
unit; the second figure, so many hvandredth parts of a unit; 
the third figure, so many thousandth parts of a unit, &c. It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make 1 unit, in the same 
manner as it takes 10 units to make 1 ten, 10 tens to mak& 
1 hundred, &c. Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually increasing in a tenfold proportion towards the left 
hand, and decimals conl>iiually decreasing^ in the same pro- 
portion, towards the right hand. But a^ decimals decrease 
' iowards the right hand, it follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
plumbers. 

IT 68. The value of every figure is determined by its 
place from units, Consequentiy, ciphers placed at the right 
na^ of decimals do not alter their value, since every signifi- 
cant figure continues to possess the same place from unity. 
Thus, '5, ^50, '500 are all of the same value, each being 
equal to -j^, or j-. 

But every cipher, placed at the leji hand of decimal frac- 
tions, diminishes them tenfold, by removing the significant 
figures further frpm unity, and consequently making each 

nart ten times as small. Thus, '6, '06, '005, are of different 

value, '6 being equal to T*ir, or ^ ; '05 being equal to yj^y, or 
^ ; and '006 being equal to y^, or ^. 

Decimal fractions, having different d^yminators^ are readily 
reduced to a common denominator^ by annexing ciphers untH 
they are equal in number of places. Thus^ '5, '06, '234 may 
be reduced to '500, '060, '234, each of which has 1000 for a 
common denominator. 

IT 69. 'Decimals are read in the same manner as whole 
numbers, giving the name of the lowest denomination, or 
right hand figure, to the whole. Thus, '6853 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousandths. 

Any whole number may evidently be reduced to decimal 
parts, that is, to tenths, hundredths, thousandths, &c. by an- 
nexing ciphers. Thus, 25 is 250 tenths, 2500 hundredths, 
JglSOOO thousandths; &c. Consequently, any mixed nuinben 
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may be read together, giving it the name of the lowest de* 
nomination or right hand figure. Thus, 25^63 may be read 
2563 hundredths, and the whole may be expressed in the 
form of a common fraction, thus, ^^i^* 

The denominations in federal money are made to corre- 
spond to the decimal divisions of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredths, iind mills thousandths of a dollar \ consequently the 
expression of any sum in dollara^ cents, and mills, is simply 
the expression of a mixed number in decimal fractions. 

Forty-six and seven tenths = 46-^ = 46^7. 

Write the following numbers in the same manner : 

Eighteen and thirty-four hundredths. 

Fifty-two and six hundredths. 

Nineteen and four hundred eighty-seven thousandths. . 

Twenty and forty-two thousandths. 

One and five thousandths. 

135 and 3784 ten-thousandths. 

9000 and 342 ten-thousandths. 

10000 and 15 ten-thousandths. 

974 and 102 millionths. 

320 and 3 tenths, 4 hundredths and 2 thousaadthis. 

500 and 5 hundred-thousandths. 

47 millionths. 

Four bundred and twenty-tbree thousandths. 



ADDITION AND SUBTRACTION OF DECIMAL 

FRACTIONS* 

IT 70. As the value of the parts in decimal fractions im- 
creases in the same proportion as units, tens, hundreds, &c., 
and may be read together^ in the same manner as whole 
numbers, so, it is evident that all the operations on decimal 
fractions may be performed in the same manner as on whole 
numbers. The only difficulty, if any, that can arise, must 
be in finding tchere to place the decimal poitU in the result 
This, in addition and subtraction, is determined by the same 
rule ; consequently, they may be exhibited together. 

1. A man bought a barrel of flour for ,$6y a jSrkin of bxnb' 
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lel^ for |td^60, 7 poinds of sugar for 88| cents, an ouncft 
of pepper for 6 cents ; what did he give for the whole ? 

OPERATION 

$B^ = 8000 mills, or lOOOths of a dollar. 
3%0 == 3500 mills, or lOOOths. 
'835 = • 835 mills, or lOOOths. 
•06 = 60 mills, or lOOOths. 

Am, $12^305 == liiii-milb, or lOOOths. 

As the denominations of federal money correspond with' 
the parts of decimal fractions, so the rules for adding and 
subtracting decimals are exactly the same as for the same 
operations in federal money. (See TT 28.) 

2. A man, owing $375, paid $175^75; how much did 
he theft owe ? 

OPERATION. 
$ 375^ = 37500 cents, or lOOths of a dollar. 
176*75 = 17575 cents, or lOOths of a dollar. 

$ 199'25 = 19925 cents, or lOOths. 

The operation is evidently the same as in subtraction of 
federal money, 'Wherefore, — In the addition and subtrac- 
tion of decimal fractions, — ^Rule : Write the numbers under 
each other, tenths under tenths, hundredths under hun- 
dredths, according to the value of their places, and point off 
in the results as many places for decimals as are equal to the 
greatest number of decimal places in any of the given num- 
bers. 

SXAMPI.es FOlft PRACTICE. 

3. A man sold wheat at several times as follows, viz. 
13*26 bushels; 8*4 bushels; 23*051 bushels, 6 bushels, and 
•75 of a bushel; how much did he sell in the whole ? 

Ans. 5m51\bushels. 

4. What is the amount of 429, 21^, 355y^, 1,^ and 
It^o ? Ans. 808tyyV, or 808*143. 

5* What is the amount of 2 tenths, 80 hundredths, 89 
thousandths, 6 th^psandths, 9 tenths, and 5 thousandths ? 

^y 4ns, 2. 

- 6. What is the amount of three hundred twenty-nine, and 
seven tenths ; thirty-seven and one hundred sixty-two thou- 
sandths^ and sixteen hundredths ? 
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7. A man, owing $4316, paid $376^865; how much did 
he then owe? Ans. $3939435* 

8. From thirty-five thousand take thirty-five thousandths. 

Ans. 34999^965. 

9. From 6'83 take 4*2793. Ans. 1«5507* 

10. From 480 take 246*0075. .^ Ans. 234*9925. 

11. What is the difference between* 179343 and 817' 
05693? • Ans. 976*07307. 

12. From 4,^ take 2^. Remainder^ l^^ or 1*98. 

13. What is the amount of 29^, Sf imohao y 9^.^^, 
315t^, 27, and 100^^ ? ^ , Ans. 942*957009. 



MULTIPLICATION OF DECIMAL FRACTIONS. 

IT 71. 1. How much hay in 7 loads, each containing 
23*671 cwt, ? ^ , 

23*671 cwt. = 23571 * lOOOths of a cwt 
7 7 



Ans. 164*997 cwt. = 164997 lOOOths of a cwt 

We may here (IT 69) consider the multiplicand so many 
thousandths of a cwt., and then the product will evidently be 
thousandlhsy and will be reduced to a mixed or whole num- 
ber by pointing off 3 figures, that is, the same number as are 
in the multiplicand ; and as either factor may'^be made the 
multiplier, so, if the decimals had been in the multiplier y the 
same number of places must have been pointed off for deci- 
mals. Hence it follows, we must always point off' in the prO" 
duct as inany places for decimals as there are decwnal places in 
both factors. 

2. Multiply *75 by *25. 

WERATlQNv In this example, we nave 4 de- 

^^ cimal places in both factors ; we 

^^ must therefore point off 4 placeis 

'0Y5 foi* decimals in the product. The 

IQQ reason of pointing off this num- 

^ ber may appear still more plain, 

^1875 Product. if we con;5ider &e two factors at 

M» 
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common or vulgar fractions. Thus, *75 is -^^ and ^25 is 
^ : now, ^ X AV = TW(fe = '18'3'5, Am, same as be- 
fore. 

3. Multiply «126 by '03. 

(^25 Here, as the number of significant 

<Q3 figures in the product is not equal to 

the number of decimals in both fac- 

^00375 Prod. tors, the deficiency must be supplied 

by prefixing ciphers, that is, placing 
them at the left hand. The correctness of the rule may ap- 
pear from the following process : 425 is i^^, and '03 is 
yfrr • now, -^^ X rhr = izftWW = '00375, the same as 
before. 

Itiese examples will be sufficient to establish the following 

RULE. 

In the muUipliccUion of deemed fractignSy multiply as in whole 
numbers^ and from the product point off so many figures for deci- 
mals as there are dedtnai places in the multiplicand find multi- 
pUer counted togethety and, if there are not so many figures in the 
producty supply the deficiency by prefixing ciphers, 

EXAMPLES FOR PRACTICE. 

4. At $ 5*47 per yard^ what cost 8^3 yards of cloth > 

Ans. $45*401. 

5. At $ '07 per pound, what cost 26*5 pounds of rice ? 

Ans. $1*855- 

6. If a barrel contain 1*75 cwt. of fiour, what will be the 
weight of *63 of a barrel ? Ans. 1*1025 cwt- 

7. If a melon be worth $ *09, what is ^7 of a melon 
worth ? Ans. 6-fy cents. 
* 8. Multiply five hundredths by seven thousandths. 

Product, *00035. 

9. WTiat is *3 of 116 ? Ans. 34*8. 

10. What is *85 of 3672 ? Ans. 3121*2. 

1 1. What is *87 of *05i53 ? Ans. *020831. 

12. Multiply 572 by *58. Product, 331*76. 

13. Multiply eighty-six by four hundredths. 

Product, 3*44. 

14. Multiply *0062 by *8008. 

15. Multiply forty-seven tenthsr by one thousa&d eighty- 
m hundredths. 
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16. Multiply two handredths by eleven thousandths. 

17. What will be the cost of thirteen hundredths of a ton 
of hay, at $11 a ton? 

18. What will be the cost of three hundred seyentj^fire 
thousandths of a cord of wood, at $ 2 a cord ? 

19. If a man's wages be seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays ex- 
cepted? 



DIVISION OF DECIMAL FRACTIONS. 

^ 72. Multiplication is proved by division. We have 
seen, in multiplication, that the decimal places in the product 
must always be equal to the number of decimal places in the 
multiplicand and multiplier counted together. The multi- 
pUpand and multiplier, in proving multiplication, become the 
divisor and quotient in division. It follows of course, in di- 
vision, that the number of decimal places in the divisor and 
qtiotienty counted together^ must always be equal to tlie twmber of 
decimal places in the dividend. This will still further appear 
frdm the examples and illustrations whichr follow: 

1. If 6 baTFcls of flour cost $44^718, what is that a bar- 
rel ? 

By taking away the decimal point, $44*718 z=: 44718 
mills, or lOOOths, which, divided by 6, th^ quotient is 7463 
mills, = $ 7*463, the Answer, 

Or, retaining the decimal point, divide as in whole num- 
bers. 

OPERATION. As the decimal places in the di* 

6 )44*718 ,vipor and quotient, counted toge- 

Ans. 7*463 *^^' ^^^^ ^* equal to the number 

of decimal places in the dividend, 
there being no decimals in the divisor^ — therefore point off 
three figures for decimals in the qmiienty equal to the numbec 
of deeimals in the dividend, which brings us to the same re^ 
suit as before. 

2. At $'4*15 a barrel for cider, how many barrels maybe 
bought for $ 31 ? 

In this example, there are decimals in the divisor, aft(! 
none in the dividend. $4*75 = 476 cents, and $31, by 
annexing two ciphers, = 3100 cents ) that is, reduce the, d» 
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iddend to parts of the same denomination as the divisor> 
Then, it is plsdn, as many times as 475 cents are contained in 
3100 cents, so many barrels may be bought 

475)3100 (6ff^ barrels, the Answer; that ift, 6 barrels and 
2850 f^% of another barrel. 

But the remainder, 250, instead of be- 
ing expressed in the form of a common 
fraction, may be reduced to lOths by annexing a cipher, 
which, in effect, is multiplying it by 10, and the division con- 
tinued, placing the decimal point after the 6, or whole ones 
already obtained, to distinguish it from the decimals which 
are to follow. The points may be withdrawn or not from 
the dirisor and dividend.^ 

OPERATION. 

4^6)31'00(6'526 + barrels, the Answer; that is, 6 bar^ 
2850 rels.and 526 thousandths of another 

barrel. ' 

^^S^ By annexing a cipher to the first 

^^'^ remainder, thereby reducing it to 

1250 lOths, and continuing the division, 

950 ^^ obtain from it '5, and a still fur- 

ther remainder of 125, which, by an- 

3000 nexing another cipher, is reduced to 

2850 lOOths, and so on. 

--^ The last Remainder, 150, is J^ of 

a thousandth part of a barrel, which 
is of so trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 

eipher annexed to the remainder is evidently to be counted 

a decimal of the dividend,) we shall find them ta be< fivcy 

which corresponds with the number of decimal places in the 

, divisor and quotient counted together. 

3. Under IT 71, ex. 3, it was required to multiply ^125 hj 
H)3 ; the product was '00375i Taking this prodvct for a 
dividend, let it be required to divide '00375 by '126. One 
operation will prove the other. Knowing that the number 
of decimal places in the quotient and divisor, counted to- 
gether, will be equal to the decimal places in the divid^id, 
Dfe may divide as in whole numbers, being careful to retaioi 
the decimal points in their proper places. Thus^ 
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OPERATION. The diTOor, 125, in 875 goei 8 

426)*00375(H)3 times, and no remainder. Wehaye 

3*75 oq]j ^ plaee the decimal point in 

QQQ the quotient, and the work is done* 

There are five decimal places in the 
dividend ; consequently there must be five in the divisor and 
quotient counted together ; and, as there are three in the di- 
visor, there must be Uw in the quotient ; and, since we have 
but one figure in the quotient, the deficiency must be sup« 
plied by prefixing a cipher. 

The operation by vulgar fractious will bring us to the 
same result Thus, 425 is ^i^^^, and '00375 is pj^A/W - 
liow, T^ftyu -^ ^ms = Timihf = T*Tr = '03, Ae same 
as before. 

IT 73. The foregoing examples and remarks are suffi- 
cient to establish the following 

In the dMaUm of decimal fractwaa^ divide at in wkcle hmm* 
hetSy and from the right hand of the qnotieid point off as maajf 
figures for decvnudsj as the decimal figures in the moidend e»- 
ceed those in the dhisor^ and if there are not so many figures m 
the quotient J supply the deficit^ by prefixing ciphers. 

If at any time there is a remainder, or if the decimal 
figured in the divisor exceed those in th* dividend, ciphers 
may be annexed to the dividend or the remainder, and the 
quotient carried to any necessary degree of exactness ; but 
tlie ciphers annexed must be counted so many decimds pf 
the dividend. 

EXAMPLES FOB PRACTIOS. 

4. If $ 472^875 be divided equally between 18 men, how 
much will each one receive ? Ans. $ 36'375« 

5. At $ ^75 per bushel, how many bushels of rye can be 
bought for $ 141 ? Ans. 188 bushels. 

6. At 12^ cents per lb*, how many pounds of butter may 
be bought for $ 37 ? Ans. 296 lb. 

7. At 6^ cents apiece, how many oranges may be bought 
for $ 8 ? Ans. 128 oranges. 

8. If '6 of a barrel of flour cost $ 5, what is that per bat- 
Tel? Ans. $8^333+. 

9. Divide 2 by 534. Quot. *037+. 
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I 10. Divide ^012 by <005. Quot. 2<4» 

11. Divide three thousandths by four hundredths. 

Quot. W6- 

12. Divide eighty-six tenths by ninety- four thousandths. 

13. How many times is 47 contained in 8 ? 



REDUCTION OF COMMON OR VULGAR FRAC- 
TIONS TO DECIMALS. 

tr 74* 1. A man has | of a barrel of flour; what is that 
expressed in decipaal paits ? 

As many times as the denominator of a fraction is con- 
tained in the numerator, so many whole ones are contained 
in the fraction. We can obtain no whole ones in ^, because 
the denominator is not contained in the numerator. We 
may, however, reduce the numerator to tenths j (IT 72, ex. 2,) 
by annexing a cipher to it, (which, in effect, is multiplying 
it by 10,) making 40 tenths, or 4^0. Then, as many times as 
the denominator, 5, is contained in 40, so many tenths are 
contained in the fraction. 5 into 40 goes 8 times, and no 
remainder. Ans. '8 of a bushel. 

2. Express f of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is f^, 3^0, which, 
divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2. This remainder must now be reduced to 
hundredths by annexing another cipher, making 20 hun^ 
dredthSr Then, as many times as the denominator, 4, is con- 
tained in 20, so many hundredths also may be obtained. 4 
into 20 goes 5 times, and no remainder. |- of a dollar, there* 
fore, reduced to decimals, is 7 tenths and 5 hundredths, that 
is, ^75 of a dollar. 

The operatidti may be presented in form as follows : — * 

JVtiin. i 

Denom, 4 ) 3^0 (^75 of a dollar, the Answer. 
28 

"io 

20 
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3. Reduce ^ to a decimil fraction. 
The numerator must be reduced to hundredAi^ by aimex* 
ing two ciphers, before the division can begin* 

66 ) 4*00 ( H)606 +, the Asaioer. 
. 396 



400 As there can be no tenHu^ a cipher moat 

396 be placed in the quotient, in tenth's place. 

■ ■. 
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Nate, -fg cannot be reduced exactly ; for, ho werer long the 
division be continued, there will still be a remainder.* It if 
sufficiently exact for most purposes, if the decimal be ex- 
tended to three or four places. 

^ From the foregoing examples we may deduce the follow- 
mg general Rule : — To reduce a common to a decimal frae^ 

* Decimal figures, which eontinually repeat, like *06, in this exam- 
ple, are called Repetendsy or Circulating DeclmalB. If only one figure 
repeats, as *3333 or *7777, &c., it is cal&d a ifingl* repetend. If two of 
more figures circulate alteroately, as *O6O6O0, '234234234, &c., it is 
called a compound repetend. If other figures arise before those which 
circulate, as <743333, *143010101, &c., the decimal la called a mixed 
- repetend. 

A single repetend is denoted by writing only the circulating figuro 

with a point over it : thus, '3, signifies that the 3 is to be continually 
repeated, forming an infinite or never-ending series of 3's* 

A compound repetend is denoted by a point over tho first and last r^ 

peating figure : thus, '234 signifies that 234 Is to be continually ro-' 
peated. 

It may not he amiss, here to show how the value of any repetendmry 
" be founcL or, in other words, how it may be reduced to its epUvalent 
vulgar fraction. 

If we attempt to reduce -}- to a decimal, we obtain a continual repe^ 

tition of the figure 1 : thus, ailll, that is, the repetend *i. The yahie 

of the repetend *i, then, is ^ ; the yaloe of *222, &c., the repetend <&, 

will evidently be twice as much, that is, f-. In tho same manner, ^s^ 

i, and <4 = 1, and *5 = f, and so on to 9, which =s f = 1. ( 

1. What is the value of *8 ? Ans. f. 

2. What is the value of <6 ? Ans. f = f • What is the value of *Q f 
, of«7? of*4? of*S? of '9? ofd? 

If iV ^ Toduced to a decimal, it produces <010101, or th$ repetend bU 
The repetend *6&, being 2 times as much, must be ^ and *03 = j^^ 
and <48| being 48 times u much, must be ff . and '74 == ff , &e, 
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timy — Afmex one or more ciphersj as may be necessary y to the 
n0i$eratOFy and divide it hy the dencvn*^'**^ U then there h^ 
a remamaerj annex another ciphery ana fjtu,$ae u* <»i»/^6, and a6 
continue to do so long as there shaU continue to be a remainder^ 
or until the fraction shall be reduced to any necessary degree 
of exactness. The quotient will be the decimal required, 
which must consist of as many decimal places as there are 
ciphers annexed to the numerator ; and, if there are not so 
many figures in the quotient, the deficiency must be sup- 
plied by prefixing ciphers. 

EXAMPliES FOB PRACTICE. 

4., Reduce ^, j^, -^y and y^j? to decimals. 

Ans. '5 ; *25 ; '025 ; <0079T +. 

5. Reduce fj, y,^, -^fysy and ^tjWt^ to decimals. 

Ans. '692 + ; '003; '0028 + ; '000183 +. 

6. Reduce |J|, ^, ^U to decimals. 

7. Reduce J, ^%, ^, J, f , ^y ^y ^ to decimals. 

8. Reduce j, f , f , i, f , f , f , ^y ^y V\ to decimals. 



If 7^7 be reduced to a decimal, it produces <6oi ; consequently^ 

"^'^'si^t *nd *637 = T^i^f and 425 = ff f , &c. As this principle 
will apply to any number of places, we have this general Rulk f&r re- 
dvjpmg a circulating decimal to a vulgar fraction^ — Make the given 
repetend the numerator, and the deiwminator vnfl be as many 9s as 
there are repeating figures. 

3. What is the rulgar fraction equivalent to *704 ? .^ne. Hi^ 

4. What is the value of '003 ? *6l4 ? *324 ? *6l02i ? 

^63? '002103? ^ Ans.tolast,-^^^^. 

5. What is the value of '43 ? 

In. this fraction^ the repetend begins in the second place, or plaoe of 

huo^redths. The first figure, 4, is ^, and the repetend^ Z,is% of -jVy 
that is, ^ ; the^e two parts must be added together. -^ + ^ r==^ f9 
ssff.^, ^n9' Hence, to find the value of a mixed repetend^ — Find the 
value of the two parts, separatelyf and add them together. 

6. What is the value of '153? 1^^+ rfxT = Hi = '^9 -*»*• 

7. What is the value of '0047 ? Ans. ^Hv* 

8. What is the value of '138 ? — -'16? '4125? 

It is plain, that circulates may be added, subtracted, multipliedj and 
divided, by first reducing them to their equivalent vulgar fractions 



II. 



tnrs. 
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REDUCTION OF DECIMAL FRACTIONS. 

^ 75. Fractions, we have seen, ^IT 63,) like nUegen^ are 
reduced from low to higher denominations by dimnouj and 
from high to lower denominations by multiplication. 

To reduce a compound mini- 1 To reduce the decimal of a 
her to a decimal of the highestlhigher denomination to integers 



denomination. 

1. Reduce 7 s. 6 d. to the 
deciqial of a pound. 

6 d. reduced to the decimal 
of a shilling, that is, divided 
by 12, is *5 s., which annexed 
to the 7 s. making 7'5 s., and 
divided by 20, is *376 £ . the 
Am. 

The process may be pre- 
sented in form of aru/e, thus : — 
Divide the lowest denomina- 
tion given, annexing to it one 
or more ciphers, as may be 
necessary, by tiiat number 
which it takes of the same to 
make one of the next higher 
denomination, and annex the 
quotient, as a decimal to that 
higher denomination ; so con- 
tinue to do, until tbe whole 
shall be reduced to the deci- 
mal required. 

F^AMFLES FOR PRACTICE. 

3. Reduce 1 oz. 10 pwt to 
t)ie fraction of a pound. 

OPERATION. 

20)10<0 pwt 
12)1'5 0%. 

*i55 lb. Atm. 



k 



of lower denominatioM. 

2. Reduce *375 JB. to in- 

gers of lower denominations. 

'375 £ . reduced to shillings, 
that is, multiplied by 20, is 
7^50 s. ; then the fractioml 
part, '50 8., reduced to pence, 
that is, multiplied by 12, is 
6 d. Ans. 7 s. 6 d. 

That is, — ^Mttltiply the given 
decimal by that number which 
it takes of the next lower de- 
nomination to make one of this 
higher, and from the right 
hand of the product point off 
as many figures for decimals 
as there are figures in the 
given decimal, and so con«- 
tinue to do through all the de- 
nominations; the several nun^ 
hers at the left hand of the 
decimal points will be the 
value of the fraction in the 
proper denominations* 

EXAMPLES FOR PRACTICE. 

4. Reduce '125 lbs. Troy to 
integers of lower denomin^ 
tions. 

OPERATION, 
lb. 425 
12 

oz. 1*500 
20 

pwtlO'OOO. Ane.lozMpvft 



( 
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6. Reduce 4 cwt. 2f qrs. to 
the declined of a ton. 

Note. 2f ;:;= 2*6. 
- 7. Reduce 38 gals. 3'52 qts. 
of beer, to the decimal of a 
hhd. 

9. Reduce 1 qr. 2 n. to the 
decimal of a yard. 

11. Reduce 17 h. 6 m. 43 
sec. to the decimal of a day. 

13. Reduce 21 s. 10^ d. to 
the decimal of a guinea. 

15. Reduce 3 cwt. qr. 7 
l%s. 8 OE. to the decimal of a 
ton. 



6. What is the Talue of 
<2325of aton? 

8. What is the value of ^72 
hhd. of beer ? 

10. What is the value of 
'375 of a yard ? 

12. What is the value of 
'713 of a day ? 

14. What is the value of 
'78125 of a guinea? 

16. What is the value of 
45334821 of a ton ? 



Let the pupil be required to reverse and prove the follow- 
ing examples : 

17. Reduce 4 rods to the decimal of an acre. 

18. What is the value of '7 of a lb. of silver > 

19. Reduce 18 hours, 15 m. 50'4 sec. to the decimal of a 
4ay. 

20. What is the value of '67 of a league ? 

21. Reduce 10 s. 9^ d. to the fraction of a pound. 

IT 76. There is a method of reducing shillings, pence 
and farthings to the decimal of a pound, .^y ins^eKon, more 
simple and concise than the foregoing. The reasoning in 
relation to it is as follows : 

^ of 20 8. is 2 s. ; therefore every 2 s. is ^^^ or '1 iS . 
Every shilling is ^ = y^j or '05 £ . Pence are readily 
reduced to farUiings. Every farthing is -g^ £ . Had it so 
happened, that 1000 farthings, instead of 960j had made a 
pound, then every farthing would have been -nAnr? ^^ *001 ^• 
But 960 increased by ^ part of itself is 1000; conse- 
quently, 24 farthings are exactly t^^9 o^ '^^ ^ •) ^^'^ ^^ 
farthings are exactiy yj^, or '050 £,, Wherefore, if tlM 
number of farthings, in the given pence and farthings, l^e 
more than 12, ^ part will be more than j-; therefore add ' 
to them : if Uiey be more than 36, ^ part will be more tfarl 
lj>; therefore add 2. to them: then call diem so maif 
thousandths, and the result will be correct within less tha^ 
i ^i^tnr ^ & pound. Thus, 17 s. 5| d. is reduced to U; 
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decimal of a pound as follows : 16 s. = '8 iS . and 1 b. = 
'05 £ . Then, 5} d. =z 23 farthings, which, increased by 
1, (the number being more than 12, but not exceeding 36,) is 
H)24 £ ., and the whole is <874 £ . the Ana. 

Wherefore, to reduce skUlingSj pence and farthingB to the 
deemed of a pound by inspectiony — CaU every two shiUings one 
tenth ofapomd; every odd shUlingyJive hvndredth$; and the 
nvmber of farthings^ in the given pence and farthingB^ so many 
th&usandthsj adding ancy if the number be more than twelve and 
not exceeding thirty-sH^ arid two^ if the number be more tham 
thirty-^, ' 

It 77. Reasoning as above, the result^ or the three first 
figures in any decimal of a pound, may readily be reduced 
back to shillings, pence and farthings, by inspection. Double 
the fint figure, or tenth$j for shillings, and, if the second 
figure, or hundredths, be fivey or mare than five, reckon ano- 
ther shilling ; then, after the five is deducted, call the figures 
in the second and third place so many farthings, abating 
one when they are above twelve, and tv)o when above thir- 
ty-six, and the result will be the answer, sufficiently exact 
for all practical purposes. Thus, to find the value of '876 £ . 
by inspection : — 

'8 tenths of a pound • ^ • =: 16 shillmgs. 

H)5 hundredths of a pound - - =1 shilling. 

H)26 thousandths, abating 1, = 25 farthings = s. 6^ d. 

'876 of a pound - - - - =17s. 6Jd. 

Am. 
EXAMPIiES FOR PRACTICE. 

1. Find, by inspection, Ihe decimal expressions of 9 s. 7 d., 
and 12 s. 0| d. Ans. '479 i^., and '603 i^. 

2. Find, by inspection, the value of '523JS., and '694i!. 

Ahs. 10 s. ^ d., and 13 s. 10^ d. 

^3. Reduce to decimals, by inspection^ the following sums, 

3 d.; 8 s. ll^d. ; 10 s. 
Amaunty ^1'833. 







H6. When the decimal has but two figures, alter taking 
oif "^e shillings, the remainder, to be reduced to thoumndtka^ 
J quire a cipher to be annexed to the right hand, or 
llpsed to be so. ms. 9 s. 4} d 
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5. Vdae the following decimals, by inspection, and find 
their amount, viz.: *786;fi.; *367iB.; *916 iB.; *74X.; 
^6£.; ^S£.; H)9iB.; and'OOSiS. Ank. Z£. 12 n. lid. 



QUESTIONS. 

1. What are decimal fractions ? 2. Wh^ce is the term 
derived? 3. How do decimal differ from common frac- 
tions? 4. How are decimal fractions written?. 5. How 
can the proper denominator to a decimal fraction be known, 
if it be not expressed ? 6. How is the value of every figure 
determined ? 7. What does the first figure on the right 

hand of the decimal point signify ? the second figure ? 

-*— third figure ? — fourth figure ? 8. How do ciphers^ 
placed at the right hand of decimals, affect their value ? 

9. Placed at the deft hand, how do they affect : their talue ? 

10. How are decimals read? 11. How are decimal frac- 
tions, having different denominators, reduced to a common 
denominator? 12. What is a mixed number? 13. How 
may any whole number be reduced to decimal p^urts ? 14. 
How can any mixed number be read tog^tl^j^, fmd the 
whole expressed in the form of a common ffaQ;tiotx ? 15. 
What is observed respecting the denominations itk federal 
money ? 16. What is the rule for addition and subtraction 
of decimals, particularly as respects placing the decimal 
point in the results ? — multiplication ? — division ? 
17. How is a common or vulgar fraction reduced to a deci- 
mal ? 18. What is the rule for reducing a compound nun^- 
ber to a decimal of the highest^denomination contained in 
it ? 19. What is the rule for finding the value of any givnb 
decimal of a higher denomiinition in terms of a loweff? 
20, What is the rule for reducing shillings, pence and fr j[r- 
things to tlie decimal of a pound, by inspectUm ? 21. Wh 
is the reasoning in relation to this rule ? 22. How may Afke 
three first figures of any decimal of a pound be teducef'('U> 
shillings, pence and farthings, by mspectUm? i"*J|! 

' ] 

V 



li 
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EXERCISES. 

1. A merchant had several remnants of cloth, measuring 
as follows, viz. : 

7 f yds. 1 How many yaids in the whole, and what wonid 
6 f !.... the whole come to at $ 3^67 per yard ? 

1 i 

9f 

8i 

3lV 



Note. Reduce the common fractions to deci- 
mals. Do the same wherever they occur in the 
examples which follow. 

Ans. 36^475 yards. $ 133^863 +, cost. 

2. From a piece of cloth, containing 36|- yds., a merchant 
sold, at one time, 7-^ yds., and, at another time, 12| yds. ; 
how much of the cloth had he left ? Am. 16*7 yds. 

*| 3. A farmer houghf? yards of hroadcloth for 8^ JS ., a 
barrel of flour for 2-^ ^ ., a cask of lime for If iS ., and 7 lbs. 
of rice (or ^£. ;^ he paid 1 ton of hay at 3^ iS., 1 cow 
at 6^ £ ., and the balance in pork zt ^ £, per lb. ; how 
many were the pounds of pork ? 

Note, In reducing the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to 
three places. Ans, lOSf lb. 

4. At 12 j- cents per lb., what will 37f lbs. of butter cost ? 

Ans. $4*718f. 

5. At $ 17^37 per ton for hay, what will llf tons cost? 

^Ans. $201^92f. 

6. Hie above example reversed. At j^2(lL^92f for 1 If tons 
of hay. whatjs that per ton ? Ans. $ 17*37. 

7. If *45 of a ton of hay cost $ 9, what is that per ton ? 
Omsultl^ 65. Ans. $20. 
- 8. At ^4 of a dollar a gallon, what will ^25 of a gallon 
of molassesj:ost ? Ans. $^l. 

9. At $ 9 per cwt, what will 7 cwt. 3 qrs. 16 lbs. of sugar 
cost? ,i 

Not^. Reduce the 3 qrs. 16 lbs. to the decimal of a cwt , 
extending the decimal in this, and the examples which fol« 
low, to four places. Ans. 7l'035+. 

10. At $69*875 for 5 cwt. 1 qr. 14 lbs. of raisins, what is 
that per cwt ? - Ans. $ 13. 

11. What will 2300 lbs. of hay come to at 7 mills per lb. ? 

Ans. $1640. 

12. What will 765A lbs. of coffee come to, at 18 cents per 
lb..> Ans. $137<79 



/> 
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^ 



13. Wliat will 12 gals. 3 qts. 1 pt. of gin cost, at 28 cents 
per quart ? 

Note, Reduce the whole quantity to quarts and the deei* 
mal of a quart Ans. $ 14^42. 

14. Bought 16 yds; 2 qrs. 3 na. of broadcloth for $ 100^125 ; 
what was tdbat per yard ? Atis. $ 6. 

15. At $ 1^92 per bushel, how much wheat may be 
bought for $ '72 ? Ans. 1 peck 4 quarts. 

16. At $92^72 per ton, how mudi iron may be pur- 
chased for $60^268? Am. 13 i^wt. 

17. Bought a load of hay for $947, paying at the rate 
of $ 16 per ton ; what was liie weight of Uie hay ? 

Ans. 11 cwt. 1 qr.23lbs. 

18. At $302^4 per tun, what will^ hhd. 15 gals. 3 qts.^ 
of wine cost ? " "^ Ans, $ 94*5d* 

19. 7%e above reversed. At $ 94^50 for 1 hhd. 15 gals. 
3 qts. of wine, what is that per tun ? Ans. $ 302^4. 

Note, The following examples reciprocally prove each 
other, excepting when there are some fractional losses, as ex- 
plained above, and even then the results will be suificiently 
exact for all practical purposes. If, however, greater exact- 
ness be required, the decimals must be extended to a greater 
number of places. -• 



20. At $ 1^80 for 3i qts, of 
wine, what is that per gal. ? 

22. If I of a ton of pot- 
ashes cost $60^45, what is 
that per ton ? 



21. At $2^215 j)er gal., 
what cost 3 J qts,. ?y\ 

23. At $ 96'72 per ton for 
pot-ashes, what wil^.f of a ton 
cost ? 



24- If '8 of a yard 
of cloth cost $2, 
what is that per 
>a«d? 

27. If 14 cwt of 
pot-ashes cost 19^ . 
5 s., what is that 
per ton ? 



25. If a yard of 
cloth cost $ 2% 
what will *8 of a 
yard cost ? 

28. If a ton of 
pot-ashes cost 27£ . 
10 s., what will 14 
cwt cost? 



26. At $2'5per 
yard, how much 
cloth may be pur- 
chased for $ 2 ? 

29. At27£.108. 
a ton for pot-ashes^ 
what quantity may 
be bought for 19 iS. 
6 s.? 



Note. After the same manner let the pupil reverse and 
prove the following examples : 



> 
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30. At $ 18^50 per ton, how much hay may be bought 
for $ 12'025 ? /^ ftw^. 

31. What will 3 qrs. 2 na, of broadcloth cost, at $6 per ^ 
yard? JT^SLF 

32. At $ 2240 for traDsportationx)f 65 cwt. 46 miles, what 
is that per ton ? ^, ^^ 

d&. Bought a silver ctip, weighing 9 oz. 4 pwt. 16 grs. for 
3 jS . 2 s. 3 d. 3f q. ; what was that per ounce ? if^^^ 
^.^34. Bought 9 chests of tea, each weighing 3 cwt 2 (os. 21 
lbs. at 4 iS . 9 s. per cwt. ; what came they to ? t^^f^fi^ 3^ 

35. If 5 acres 1 rood produce 26 quarters 2 bushels of 
wheat, how many acres will be required to produce 47 
quarters 4 bushels ? A quarter is 8 bushels. ^*^ 

, Note. The above example will require two operations, 
for which consult IT 65, ex. 1. 

36. A lady purchased a gold ring, giving at the rate of 

$20 per ounce; she paid for the ring $1^25; how much 

did it weigh ? " 

^^ 




REDUcTzoir or cDRiuEarcxiis. 

U 78- Previous to the act of Congress in 1786 establish- 
ing federal money, all calculations in money, throughout the * 
United States, were made in pounds, shillings, pence and 
farthings, the same as in England. But these denominations, 
9Xthongti''the same in name^ were different in value in dif- 
ferent countries. 

Thus, 1 dollar is reckoned in 
England, 4 s. 6 <!., called English^ or sterling money. 

Canada and > g ^ ^^j^^ ^n^^^ currency. 
Nova Scotia, J •' 

The New Eng- 



land States, { 

Ves., 



yirginii| } 6 >s*> called Nmo EngUmd currency. 

KentueR, and 

TennessSe, 

New y^rk, 

Ohio, and J 8 s., called New York currency. ' 



N. Carolina 



4 > 8 s., 

ina, ) 



152 REDUCTION OF CURRENCIES. IT 79. 

1 dollar is reckoned in 
New Jersey, "I . • i\ 

SXwiet'^d r^'^ ^-^ ^^^^ Pemsylvama cyrrency 
Maryland) J 

S. Carolina and > . o j n :» n - 

Georgia, / 4 s. 8 d., called Gearffia currency. 

1. Heduce 6£, 11 s. 6^d, to federal money. 

*''*"iw/?.'^To reduce pounds, shillings, pence and farthings, 
in either of the above-named currencies, to federal money, — 
First, reduce the shillings, pence and farthings (if any be 
contained i^th^ given sum) to the decimal of apotmd by in* 
^ctumy as already taught, IT 76. 

6ie. lis. ejd. = ieewe. 

English money. — Now, supposing the ahove sum to be 
English money, — 1£. is 20 s. = 2^ pence, in all the above 
currencies. 1 dollar, in £n^M^ n^onfcy, i^ reckoned 4 s. 6 d. 
=: 54 pence, that is, ^^ = ^ of 1 pound. *Now, as many 
times as ^7, the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained in £ 6^576, so many dollars, it is 
evident, there must be ; that is, — To reduce English to federal 
vumeyy — Divide the given sum by ^, the quotient will be 
federal money. 

ig 6 W6 English money. Note. It will be 

40 recollected, to di-^ 

-* vide by il*fractiony 

9) 263^040 we multiply by the 

"ii^f federal money. Answer. dW^'^hT\odn^^ 

by the numerator* 

Canada currency. — Supposing the above sum to be Cana- 
da currency, — 1 dollar, in this currency, is 5 s. = 60 pence, 
that is, -^ = ^ of 1 pound. Therefore, — To reduce Cana- 
da currency to federal money ^ — ^Divide the given sum by j*, and 
the quotient will be federal money ; or, which is tne same 
thing, — ^Multiply the given sum by 4. 

jiS 6*576 Canada currency. 
4 

$ 27,^304 federal mdney, Amwer* 
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New England currency. — I dollar, in this currency, is 
6 s. = 72 pence, that is, ^^ = -^j or '3 of a pound. There- 
fore, — To reduce New England currency to federal moiMy,—- Di» 
Tide the given sum by '3. 

^3) £ . 6^576 New England currency. 

$ 21^92 federal money, Annoer, 

Naw York currency. — 1 dollar, in this currency, is 8 s. :== 
96 pence, that is, ^^ = ^y or ^ of a pound. Therefore, 
— lb rediice New York currency to federal ifumey,--^>iTide the 
given sum by '4. 

*4)iS.6'676 New York currency. 

$ 16^44 federal money, Antwer. 

Pennsylvania crRRENcv. — 1 dollar, in this currency, is 7 s. 
6 d. = 90 pence, that is, ^fij = | of a pound. Therefore, — 
To reduce Pennsylvania currency to federal numeuy — Divide by 
I, that is, multiply the^given sum by 8, and divide the pro- 
duct by 3. 

iS. 6^576 Pennsylvania currency. 

8 

3)52«608 

$ 17^536 federal money, Answer. 

Georgia currency. — 1 dollar, Georgia currency, is 4 s. 
8 d. := 56 pence, that is, ^% zz: ^ of a pound. Therefore, — 
To reduce Georgia currency to federal moneyj — ^Divide by ■^, 
that is, multiply the given sum by 30, and divide the pro- 
duct by 7. 

£ . 6^576 Georgia currency. 
30 



7)197'280 



$ 28482f federal money. Answer. 

From the foregoing examples, we derive the following 
general Rule : — To reduce English moneys and the currencies 
of Canada and the several Sta^es^ to federal moneyj — ^First, re- 
duce the shillings, &c., if any in the given sum, to the deci- 
mal of a pound; this being done, divide the given sum by 
such fractional part as 1 dollar, in the given cunency, is 
a fractional part of 1 pound. 




Answers. 
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) 

EXAMPI.ES FOR PRACTICE. 

2. Reduce 125 iS ., in each of the before named curreneies^ 
to federal mone j. 

125£. English money, is $555'555f. 

125i& . Canada currency, ... $ 500. 

125i&. New England currency, ... $416<666|. 

125ie. New York .,. $312*50. 

125iS . Pennsylvania $ 333*333^ 

1^ 125iB . Georgia $535'714f 

3. Reduce 1 s. 6 d., in the several currencies, to federal 
money. 

Answers. 1 s. 6 d. = <075^ . English money, is $ '333^; 
Canada currency, it is $ *30 ; New England currency, it fa 
$'25; New York currency, it is $'187^; Pennsylvania 
currency, it is $ '20 ; Georgia currency, it is $ '321^. 

4. Reduce 75iS . 15 s., in the several currencies, to federal 
money. 

5. Reduce 18 jS . s. S| d., in the several currencies, to , 
federal money. 

6. Reduce 4^ d., in the several currencies, to federal 
money. 

7. Reduce 36^. 3s. 7^ d., in the several currencies, to 
federal money. 

IT 79* To reduce federal money to any of the before named 
currencieSf reverse the process in the foregoing operations ; 
that is, — Multiply the given sum in federsd money by such 
fractional part as 1 dollar, in that currency to which you 
would reduce it, is of 1 pound. The product will be the 
answer in pounds and decimals of a pound, which must ha 
reduced to shillings, pence and farthings, by inspectumy 09 
already taught^ IT 77. 

EXAlUPLiES FOR PRACTICE. 

1. Reduce $118'25 to the several before named cur« 

rencies. £. s. d, 

' English money, is 26 12 1^. 

Canada currency, ... 29 11 3. 

N. England (Currency, ... 35 9 6. 

N. York 47 6 0. 

Pennsylvania ... 44 6 lOj^. 

^ Georgia _^ 27 11 9|. 



.Asawer. 
$ 118^25^ changed to * 
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2. Change $ 250 to the several currencies. 

3. Change 56 cents to the several currencies. 

4. Change $ 4542^^ to the several currencies. 



IT 80. It may sometimes be required to reduce one cur- 
rency to the par, or equality of another currency. 

1. Reduce 35X. 6 s. 8^., English money, to N. England 
currency. 

$ 1 is 4 s. 6 d. =: 54 d. English money. $1 is 6 s. =: 
72 d. N. England currency ; that is, the value of any number 
of pounds, shillings, pence, &c., English money, is ff =: f 
oi die same in N. England currency ; consequendy, — To re- 
dsice English money to N. England currency^ — ^Multiply by f^ 
or, which is the same, increase^ it by f part of itself. Thus, 

£,. 8. d. q. 
3 ) 35 6 8 English money, is 
11 15 6 2 

47 2 2 2 New England currency, Answer, 

Hence we have this general Rule for finding a muMpUer 
to reduce any currency to the par of another :— 

Make j^ 1 in pence j of the currency to be reduced^ the de^ 

nominator of a fraction, over which write $ 1 in joence, of 

the currency to whi2fh it is to be reduced, for a numeraior. 

This fraction may then be reduced to its lowest terms be- 

l^fore multiplying, 

On the same principles, let the pupil form for himstff muU^ 
vliersj by which 

To reduce English money to Canada, N. York, Pennsylva- 
nia, and Georgia currencies. 

.... ...•••..••• Canada currency to English, N. England, N. 

York, Pennsylvania, and Georgia curr^icies^ 

,.,.... N. England currency to Canada, N. York, Penn- 

' sylvania, and Georgia currencies. 

«... JS, York currency to English, Canada, N. £n^ 

land, Pennsylvania, and Georgia currencies* 

• Pennsylvania currency to English, Canada, N. 

England, N. York, and Georgia currendea* 

;^.M •» Georgia currency to English, Canada, N. Eng- 
land, N. York, and Pennsylvanift currei^es. 
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Rales at uMch the following foreign com are estimated at the 
OaUm Houses of the United States. 

Livre of France, ---------- ^ <18J. 

Fr^c do. $ '18|. 

Silver Rouble of Russia, -------- ^ ^75, 

' Florin or Guilder of the United Netherlands, - $ *40. 

Mark Banco of Hamburg, ------- $ <33^. 

Real of Plate of Spain, '.-- | 40. 

Real of Vellon of do. - - - ^ K)5. 

Milrea of Portugal, $V24., 

Tale of China, -- $V^. 

Pagoda of India, ---------- $ 1'84. 

Rupee of Bengal, ---------- ^ *50. 

2. Reduce 8764 livres to federal money. 

3. Reduce 10,000 francs to federal money. 

4. Reduce 250,000 florins to federal money. 

5. In $ 1000, how many francs ? 



IT 81. Interest is an allowance miade by a debtor to a 
creditor for the use of mouey. It is computed at a certain 
number of dollars for the use of each hundred dollars, or so 
many pounds for each hundred pounds, &c. one year, and§ 
in the same proportion for a greater or less sum, or for a 
longer or shorter time. 

The number of dollars so paid for the use of a hundred 
dollars,. one year, is calleS the rate per cent, or per centum ; 
the words per cent, or per centum signifying by the hundred. 

The highest rate flowed by law in the New England 
States, is 6 per cent.^* that is, 6 dollars for a 100 dollars, 6 
cents for a 100 cente, 6 pounds for a 100, &c. ; in other 
words, Y^ of the sum lent or due is paid for the use of it one 
year. This is called legal interest^ and will here be under- 
stood when no other rate is mentioned. 

* In the State of New York, 7 per cent is the l^gal interastf Ui Sngtead tha 
legii wterefiig 5 per cent 
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Let 08 8up{>08e tbe sum lent, or due, to be $ 1. The 
100th part of $ I, or ^ijj of a dollar, U 1 cent, and j%ifO(% 
dollar, the legal interest, is 6 cents, which, written as a de- 
cimal fraction, is expressed thus,^ ...... (qo. 

So of any other rate per cent 

1 per cent, expressed as a common fraction, is 
-r^j decimally, .-.-..-...- «oi. 

^ per cent is a half of 1 per cent, that is, - - ^5. 

^per cent, is a fourth of 1 per cent., that is, - - ^0025. 

i per cent is 3 tfmes ^ per cent, that is, - - - ^0075. 

Note, The rate per cent is a decimal carried to tvoo 
placeSj that is, to himdredUis ; all decimal expressions hwtr 
than hundredths are parts of 1 per cent { per cent, for in- 
stance, is ^25 of 1 per cent, that is, H)0625. 

Write 2 j- per cent as a decimal fraction. 

2 per cent, is '02, and ^ per cent is '006. 
Write 4 per cent as a decimal fraction. 

eeut ^ 4f per cent 5 per cent 

cent. — 8 per cent — r- 8} per cent. — 9 per 

cent ■ 9^ per cent 10 per cent (10 per cent 

is -f^i decimally, 40.) 10^ per cent — 11 per 

cent — 12^ per cent — IS^per cent 

1. If the interest on j^ I, for 1 year, be 6 cents, what will 
be the interest on $ 17 for the same time ? 

It will be 17 times 6 cents, or 6 times 17, which is the 
same thing :-— 

$17 
*06 




1^02 Answer; that is, 1 doOar and 2 cents. 

To find the interest on i^ny sum for 1 year, it is evident 
we need only to multiply it by the rate per cent, written as a 
decimal fraction. The product, obser\'ii]^ to place the point 
as directed in multiplication of decimal fractions, will be the 
interest required. 

iVble. PRmoiPAL is the money due, for which interest is 
piid. Aitt&UNT is the principal and interest added together. 

O 
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2. What will be the interest of $ 32*15, 1 year, at 4 J per 
cent ? 

$Z2nb pnncipal. There being five de- 

^0^5 rate per gent. cimal places in the mul- 

"~Y6075 tiplicand and multiplier, 

^2860 ^^® figures must be 

pointed off for decimals 



Am. $ 1*44675 from the product, which 

• gives the answer, — 1 

dollar, 44 cents, 6 mills, and -{jf'jy of a mill. Parts of a mill are 
not generally regarded; hence, $1'446 is sufficiently exact 
for the answer. 

3. What will be the interest of $ 11*04 for 1 year, at 3 

per cent. ? at 5J per cent. ? at 6 per cent. ? -, 

at 7| per cent. ? at 8^ percent. ? at 9f per cent ? 

at 10 per cent. ? at 10 J per cent. ? at 11 

percent? at 11 J per cent? at 12 per cent: 

at 12^ per cent ? 

4. A tax on a certain town is $1627*18, on which the 
collector is to receive 2^ per cent for collecting; what will 
he receive for collecting the whole tax at that rate ? 

Ans. $40*679. 

^ote. In the same way are calculated commission, in- 
surance, buying and selling stocks, loss and gain, or any 
thing else rated at so much per cent, without respect to time* 

5. What must a man, paying' $ 0*37^ on a dollar, pay on 
a debt of $ 132*25 ? Ans. $ 49*593. 

6. A merchant, having purchased goods to the amount ot 
$ 580, sold them so as to gain 12^ per cent, that is, 12^ 
cents on each 100 <;ents, and in the same proportion for a 
greater or less sum ; what was his whole gain, and what was 
the whole amount for which he sold the goods ? 

Ans. His whole gain was $ 72*50 ; whole amount 
$ 652*50. ♦ 

7. A merchant bought a quantity of goods for $ 763*37^ j 
how much must he sell them for to gain 15 per cent ? 

Am. $ 877*881. 

IT 82. CoBfMTssioN is an allowance of so much per cent« 
to a person called a correspondent^ factor^ or brokety for uk> 
fisting merchants and others in purchasing and selling goods* 



N 
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8. My correspondent sends me word that he has pur* 
chased goods to the value of $ 1286, on my account; what 
will his commission come to at 2^ per cent ? Ana. $ 3S;45i 

9. What must I allow my correspondent for selling goods 
to the amount of $ 2317^46, at a commission of 3^ per cent ? 

Ans. $7o'317. 



Insurance is kn exemption from hazard, ohtained hy the 
payment of a certain sum, which is generally so much pef 
cent, on the estimated valiie of the property insured. 

Premium is the sum paid hy the insured for the insurance. 

Policy is the name given to the instrument or writing, 
by which the contract of indemnity is effected between the 
insurer and insured. 

10. What \yill be the premium for insuring a ship and 
cargo from Boston to Amsterdam, valued at $ 37800, at 4 j- 
per cent. ? * Ans. j^ 1701. 

11. What will be the annual premium for insurance on a 
house against loss from fire, valued at $ 3500, at J per cent. ? 

By removing the separatrix 2 figures towards the left, it is 
evident, the sum itself may be made to express the premium 
at 1 per cent, of which the given rate part^ may be taken ; 
thus, 1 per cent on $ 3500 is $ 35^00, and | of $ 35H)0 is 
$ 2^^25, Answer. 

12. What will be the premium for insurance on a ship ands 
cargo valued at $25156*86, at ^ per cent ? — - at f per 

cent ? ■ at f per cent I at f per cent ? — - at f 

per cent ? Ans. At \ per cent the premium is $ 157*23. 






Stock is a general name for the capital of any trading 
company or corporation, or of a fund established by govern- 
ment 

The value of stock is variable. When 100 dollars of 
stock sells for 100 dollars in money j th^ stock is said to be at 
par J which is a Latin word signifying equal ; when for more^ 
it is said to be ahwt par ; when for /es5, it is said to be he^ 
law par. 

)13. What is the value of $7664 of stock, at 112ivper 
^'^nt ? that is, when 1 dollar of stock sells for 1 dollar 12^ 
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ceBti ift fwiKy, which is 12^ per cent above pur, or 12 J per 
eeat tfilpMce, M it 18 sometimes called. i^. $8509^50. 

^ 14. What is the value of $3700 of bank stock, at 96^ 

» per cent, that is, 4^ per cent heloio par ? i|jw. $ 3533*50. 

i 15. What is the value of $ 120 of stock, at 92^ per cent ? 

^ »t 86^ pfer cent ? at 67J per cent ? at 104^ 

per cent ? at 108J per cent ? at 115 per cent ? 

at 37^ per cent adoancel 



Loss AND GAfir. 16. Bought a hogshead of molasses for 
$60 ; for Juavr much must 1 sell it to g^ 20 per cent ? 

Atts. $72. 

17. Bought broadcloth at $2*50 per yard; but, it being 

I damaged, 1 am willing to sell it so as to lose 12 per cent ; 

how much will it be per yard ? Ans. $ 2^20. 

) 18. Bought calico at 20 cents per yard ; how must I sell it 

\ to gain 5 per cent ? 10 per cent ? — ^ 16 per cent ? 

— to lose 20 per cent ? Asis. to the katy 16 cents per yard. 

^ 83. We have seen how interest is cast on any sum of 
money, when the time is one year; but it is Hrequentlf ne- 
cesMfy to cast interest for months and days. 

Now, the interest on $ 1 for 1 year, at 6 per cent, bemg 

^,is 

*01 cerit for 2 months, 

<005 mills (or i a cent) for 1 month of 30 days, (for so we 

reckon a month in casting interest,) and 
H)01 mill for every 6 days; 6 being contained 5 times in 30. 

Hence, it is very easy to find by tiwp€Ctioft, that is, to cast 
in the mind, the interest on 1 dollar, at 6 per cent fori^ 
giventme. The c«i^i it is evident, will be equd *-*-*' ♦^^ 
irreatest even number of the months ; the v^^M 
§ie odd month, if there be one, and 1 fdr ««■ 
contained in the |;iven number of the d 

Suppose the interest of $ 1, at 6 per 
9 months, and 18 days. The Peate* 
months is 8 half of t^hich wiU be «■ 
rtckoning 5 for the odd mwrth, ^ 
^18) daj-s, wiD be W8, wW 
(^048,) give 4 cents 8 mW 




ires. 
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1. What will be the interest on $ 1 for 5 months 6 days ? 
6 months 12 days ? 7 months ? 8 months 



24 days ? 



10 months ? 



9 months 12 days ? — 

11 months 6 days? 12 months 18 davs? 

months 6 days ? ■ 16 months ?- 



15 



Odd days. 2. What is the interest of $ 1 for 13 months 
16 days ? % 

The cents will be 6, and the mills 5, for the odd month, 
and 2 for 2 times 6 = 12 days, and there is a remainder of 
4 days, the interest for which will be such part of 1 mill as 4 
days is part of 6 days, tKat is, f = J of a mill. Am. '0^7 j. 

3. What will be the interest of $ 1 for 1 month 8 days.' 

2 months 7 days ? 3 monihs 15 days ? 4 

months 22 days ? 5 months 11 days ? 6 months 



17 days? 



9 months 2 days ? 



7 months 3 days ? ■ 8 months 1 1 days ? 



10 months 15 days ? 



11 months 4 days ? — ' — 12 months 3 days ? 

Note, If there is no odd monthy and the number of days be 
less than 6, so that there are no mills j it is evident, a cipher must 
be^utin the place of mills; thus, in the last example, — 12L 
months 3 days, — ^the cents will be *06, the mills 0, the 3 
days X a mill. Am, '060^. 

4. What will be the interest of $ 1 for 2 months 1 dc^ ? 
4 months 2 days ? 6 months 3 days ? 8 



months 4 days ? 

for 1 day? 

for 5 days ? 

5. 
The 



*- 10 months^! 




for 3 days ? 
for 4 days? 

nths 5 days? 
therefore, 

X time 
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of the multiplicand, j. -^ j^ z= |. So also, if the odd days 
be 4 = 2 days -f- 2 days, take ^ of the multiplicaiid ttffke; 
for 1 day, take |-. 

Note. If the sum on which interest is to be cast be less 
tiian $ 10, the interest, for any numbei: of days less than 6, 
Mrill be less than 1 cent ; consequently, in business^ if the sum 
be less Ihan $ 10, such days need not be regarded. 

From the illustrations now given, it is evident, — To find the 
interest of any sum in federal moneys at ^per cenl., it is only 
necessary to multiply tho principal by the interest of $ 1 for 
the given time, found as above directed, and written as a 
decimal fraction, remembering to point off as many placea 
for decimals in the product as there are decimal places in 
both the factors counted together. 

EXABIPIiES FOR PRACTICE. 

6. What is the interest of $ ST19 for 1 year 3 nK>nth8 ? 

Ans. $6^539. 

7. Interest of $ 1 16,06 for 1 1 mo. 19 days ? $ 6^751. 

B of $ 200 for 8 mo. 4 days ? $ 8432. 

9 of $ 0^85 for 19 mo. ? $ *08. 

10 of $8*50 for 1 year 9 mo. 12 days? $ ^d09. 

a of $ 675 for 1 mo. 21 days ? $ 5^737. 

i2 of $8673 for 10 days? $ 14*455. 

13. of $ 0*73 for 10 mo. ? $ '036. 

14 of $96^ for 3 days? ) Note. The inte- 

15 of $ 73*50 for 2 days ? / rest of $ 1 for 6 days 

16 of $ 180*75 for 5 days ? C being 1 mill, the dol- 

" 17 i of $ 15000 for 1 day ? ) lars themselves ex- 
press the interest in milk for six days, of which we may take 
parts. 

Thuji, 6 ) 15000 mills, 

' ^*500, that is, $ 2*50, Ans. to the last 

When the interest is required for a large number of yeans, 
it will be more convenient to find the interest for one year, 
and multiply it by the number of years ; after which find 
the interest for the months and days, if any, as usual. 

18. What is the interest of $ 1000 for 120 years ? 

Ans. $7200 

19.- What is the interest of $520*04 for 30 years an^i 
« months? Ans. $«51*6| I 
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20. What is the interest on $400 for 10 years 3 months 

mnd 6 days ? Ans. $ 246^40. 

' 21. What is the in^^erest of $220 for 6 years? —for 

12 years ? — ^— 50 years ? Atia* to la$ty $ 660. 

. 22. What is the amount of $ 86, at interest 7 years ? 

An$, $122^12. 

23. What is the interest of 36 i^. 9 s. 6^ d. for 1 year ? 
Relduce the shillings, pence, &c. to the decimal of apound^ 

by inspection, (^ 76 ;) then proceed in all respects as in 
federal money. Having found the interest, reverse the ope* 
ration, and reduce the &ree first decimals to shillings, tkjc^ 
by inspection. (U 77.) Ans. 2 jS. 3 s. 9 d. 

24. Interest of 36 iS . 10 s. for 18 mo. 20 days ? Am, 3 £ . 
8 s. 1^ d. Interest of 95 iS. for 9 mo. ? As^. 4 jB. 5 s. 6 d. 

25. What is the amount of 18 i^. 12 s. at interest 10 
months 3 days ? Ans. 19 iS . 10 s. 9j d. 

26. What is the amount of 100 jS . for 8 years ? 

Ans. 148 £. 

27. What is the amount of 400 iS . 10 s. for 18 months ? 

Ans. 436 £. 10 s. 10 d. 3 q. 

28. What is the amount of 640 iS . 8 s. at interest for 1 
year ? — for 2 years 6 months ? for IQ years ? 

Ans. to lasty 1024 £.12 s. 9j^ d. 

IT 84. 1. What is the interest of 36 dollars for 8 months, 
at 4^ per cent ? 

N(^e. When the ,rate is any other than six per cent. ^ first 
find the interest at 6 per cent., then divide the interest so 
found by such part as the interest, at the rate required^ ex- 
ceeds or falls short of the interest at 6 per cent, and the 
quotient added to, or subtracted from the interest at 6 per 
cent., as the case may be, will give the interest at the rafe 
required. 

$36 

04 4i per cent is f of 6 per cent ; therefore, 

, CT77 from the interest at 6 per cent, subtract ^ ; 

'36 *^® remainder will be the interest at 4^ per 

_.,^ cent 

ifOSAns. 
^enV 
,, . ^Interest of $ 54*81 for 18 mo., at 6 per ct? Ans. $4*11- 

... f f $6242forlmo.20days,at4perct? $*346. 
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5, Interest of $ 85 for 10 mo. 1 5 days, at 12^ per cent. ? 

Ans. $9'29t5. 

6. What is the amount of $53 at 10 per ct. for 7 mo. ? 

Ans. $56'091. 

TV timey raieper cent, and amount givenj to find the principal, 

• 

If 85. 1. What sum of money, p^.^t at interest at 6 per 
cent, will amount to $61^02, in 1 yt;ai 4 months? 

The amount of $ 1, at the given rate and time, is $ 1^08 ; 
hence, $61*02 -i- $ I'OS = 66'50, the principal required; 
that is, — Find the amount of $1 at the given rate and timcy by 
which divide the given amount; the quotient wUl be the princi* 
pal required. Ans. $ 56*50. 

2. What principal, at 8 per cent., in 1 year 6 months, will 
amount to $ 85*12 ? Ans. $ 76. 

3. What principal, at 6 pet cent, in 11 months 9 days, 
will amount to $99*311 ? 

Note. The interest of $ 1, for the given time, is *056J ; 
but, in these cases, when there are odd days, instead of 
writing the parts of ar mill as a common fraction, it will be 
more convenient to write them as a decimal^ thus, *0565 ; 
that is, extend the decimal to four places. *-^7W. $ 94. 

4. A factor receives $ 988 to lay out after deducting his 
commission of 4 per cent. ; how much will remain to b« 
laid out ? 

It is evident, he ought not to receive commission on his 
own money. This question, therefore, in principle, does not 
differ from the preceding. 

Note. In questions like this, where no respect is had to 
/ime, (IT 81, ex. 4, note,) add the raie to $ 1. Ans. $950. 

5. A factor receives $ 1008 to lay out after deducting 
his commission of 5 per cent. ; what does his commission 
amount to ? Am. $ 48. 



Discount. 6. Suppose I owe a man $ 397*50, to be paid 
in 1 year, without interest, and I wish to pay him now ; how 
much ought I to pay him when the usual rate is 6 per cent ? 

I ought to pay him such a sum as, put at interest, woMld, 
in 1 year, amount to $'397*50. The question^ theref* 
does not differ from the preceding. Ans. ^M 

Note. An allowance made for the payment^f w^r'^^'v J 

/ / » 

{ I. 
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of money before it becomes due, as in tbe last example, it 
called Discount. 

The sum which, put at interest, would, in the time and 
at the rate per cent for which discount is to be made, amount 
to the given sum, or debt, is called the present tDortL 

7. What is the present worth of $ 834, payable ib 1 year 
7 months and 6 days, discounting at the rate of 7 per cent ? 

JSm. $760. 

8. What is the discount on $321^63, due 4 years hence, 
discounting at the rate of 6 per cent ? Ans, $ 62*26. 

9. How much ready money must be paid for. a note of* 
$ 18, due 15 months hence, discounting at tbe rate of 6 per 
cent? Ans, $16^44. 

10. Sold goods for $ 650, payable one half in 4 months, 
and the other half in 8 months ^ what must be discounted ^ 
for present payment ? Ans. $ 18j 2^/ A 

11. What is the present worth of $56^^ payable in 1 

year 8 months, discounting at 6 per cent ? at 4J per 

cent ? at 5 per cent. ? at 7 per cent. ? at 

7J- per cent ? — at 9 per cent ? 

Ans. to the lasty $ 48*869. 




The timey rate per cent.y and interest being gtoen^ to find the 

principal. 

IT 80« 1. What sum of money, put at interest 16 months, 
will gain $ 10*50, at 6 per cent. ? 

$ 1, at the given rate and time, will gain *08 ; hence, 

$10*50 4- $*08=: $131*25, the principal recjuired; that 

is, — Find the interest of $1^ at the gioen rate and time, by 

which divide fhe< given gair^ or interest ; tihe quotient will be the 

principal reqmr^d^ 4*w« $ 131*25. 

2. A man paid $ 4152 interest, at the rate of 6 per cent 
at the end of 1 year 4 months ; what was the priticipal ? 

Ans. $56*50. 

3. A man received, for interest on a certain note, at the 
end oir\ year, $20; what was the principal, allowing the 

^^^ have been 6 per cent ? Ans. $ 333*333^ 



I 
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The principai, interesty and time being given^ to find the rcU* 

.per cent, 

m 87. 1. If I pay $3'78 interest, for the use of $36 
for 1 year and 6 months, what is that per cent. ? 

The interest on $ 36, bX one per cent, the given time, is $ '54; 
hence, $ 3'78 -h $ '54 == '07, the rate required ; that is, — 
Find the irUerest on the given rum, at 1 per cent, for the given 
dme, by which divide the given interest ; the quotient mUl be 
the rate at which interest was paid. Ans. 7 per cent. 

2. If I pay $ 2'34 for the use of $ 468, 1 month, what is 
the rate per cent ? Ans. 6 per cent 

3. At $46'80 for the use of $520, 2 years, what is that 
per cent. ? Ans. 4J per cent 

Reprices at which goods are bouglit and sold being given^ to 
find 06 rate per cent, of gain or loss. 

IT 88. I. If I purchase wheat at $ I'lO per bushel, and 
Bell it at $ 1'37^ per bushel, what do I gain per cent ? 

This question does not differ essentially from those in the 
foregoing paragraph. Subtracting the cost from the price 
at sale, it is evident I gain 27^ cents on a bushel, that is, 

^ of the first cost ^ = '25 per cent, the Answer. That is, 

'--'Make a common fraction^ wrUir^ the gain or loss for the numenk- 
tOTy and the price at which the article was bought for the de- 
nominator : then reduce it to a decinud. 

2. A merchant purchases goods to the amount of $ 550 ; 
what per cent profit must he make to gain $ 66 ? 

Ans. 12 per cent. 

3. ■ What per cent, profit must he make on the same 

purchase to gain $ 38'50 ? to gain $ 24'*75 ? to 

gain $2'75? \ 

Note. The last gain gives for a quotient '00^, which is ^ 
per cent The rate per cent, it must b^ recollected, (IT 81, 
note,) is a decimal carried to two places, or hundredths; all 
decimal expressions lower than hui^dredths are parts of 1 
per cent, 

4. Bought a. hogshead of rum, containing 114 gallons, at 
06 cents per gallon, and sold it again at $ 1'0032 pi^c^gal- 

Jon; what tvas the whole g«tln^ and v/hat was Jtbe ifainp^ 
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5. A merchant bought a quantity of tea for $ 365^ which, 
proving to have been damaged, he sold for $332*15; what 
did he lose per cent. ? Afis. 9 per cent* 

6. If I buy cloth at $ 2 per yard, and sell it for $ 2*50 
per yard, what should I gain in laying out $ 100 ? 

' Ans. $25. 

7. Bought indigo at $ 1*20 per lb., and sold the same at 
90 cents per lb. ; what was lost per cent. ? Ans, 25 per cent. 

8. Bought 30 hogsheads of molasses, at $ 600 ; paid in 
duties $ 20'66 ; for freight, $ 40*78 ; for porterage, $ 6*05, 
and for insurance, $ 30*84 : if I sell them at $ 26 per hog»- 
head, how much shall I gain per cent. ? ili». 11^95 per cent. 



The principal^ rate per cent, and interest being gieen^ to find 

the time, 

IT 89. 1. The interest on a note of $ 36, at 7 per cent, 
was $ 3*78 ; what was the time ? 

The interest on $36, 1 year, at 7 per cent, is $2^52; 
hence, $ 3*78 -f- $ 2*62 = 1*5 years, the time required ; that 
is, — Find the interest for 1 year on the principal given^ at the 
given rate, by which divide the given interest ; the quotient ivill 
be the time required^ in years and decimal parts of a year ; the 
latter may then be reduced to months and days. 

iin^.l year 6 months. 

2. If $31*71 interest b^.paid on a note* of $226*50, 
what was the time, the rate being 6 per cent ? 

AAs. 2*33^ = 2 years 4 months. 

3. On a note of $ 600, paid interest $ 20, at 8 per cent ; 
what was the time ? 

Ans. *416 -{^ = 5 months so nearly as to be called 5, and 
would be exactly 5 but for the fraction lost 

4. The interest on a note of $217*25, at 4 per cent, was 
$28*242; what was the time ? - iln^. 3 years 3 months. 

Note, When the rate is 6 per cent, we may divide the 

jrest by ^ the principal, removing the separatrix Udo 

flie^ to the left, and the quotient will be the answer in 
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To find the interest due an notesy ^c. when partial paynwnU 

have been made. 

IF 00. In Massachusetts the law provides, that payments 
shall he applied to keep down the interest, and that neither 
interest nor payment shall ever draw interest. Hence, if the 
payment at any time exceed the interest computed to the 
same time, that excess is taken from the principal ; hut if 
the payment he less than the interest, the principal remains 
unaltered. Wherefore, we have this Rule : — Compute Ithe 
interest to the first time' when a^ payment was made, which, 
either alone, or together with the preceding payments, if 
any, exceeds the interest then due ; add that interest to the 
principal, and from the sum subtract the payment, or the 
sum of the payments, made within the time for which the 
interest was computed, and the remainder will he a new 
principal, with which proceed as with the first 

1. For value received^ I promise to pay James Conant, or 
orderj one hundred sixteen dollars sixty-six cents and six mittf, 
with interest. May 1, 1822. 

$116,666. Samuel Rood. 



On this note were the following endorsements : 

Dec. 2j5^ 1828) received $ 1^^666-' 

July 10, .1823, $ l^BSB 

Sept 1, 18^4, $ 5*000 

June 14, 1825j :$3a*333 

April 16, 1826, $eimo ^ 

What was due August 3^ 1827 ? . Ans. $ 23*775. 



Note. In Ending the 
times for computing the 
interest, consult IT 40. 



The first principal on interest from May 1, 1822, $ 116*666 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (7 months 24 days,) - - - 4*549 

Amount, $ 121*215 
Payment, Dec. 25, exceeding interest then due, 16*666 

Remainder for a new principal, - . - 104^'^*'* 
Interest from Dec. 25, 1822, to June 14, 1825, . ' j; 
(29 months 19 days,) - -" -^ -• ^^^ Ai 

KmoxLHl earned forward, ,^^|^. 

/ 



/ 
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Amount brought forwirdli {|120HM 
Payment, July 10, 1823, less than interest 

then due, . . . . ^ 1<666 

Payment, Sept 1, 1824, less than interest 

then due, ... - 5^)00 

Payment, June 14, 1825, exceeding in- 
terest then due, ... 83^38 

$39^999 

Remainder for a new principal, (June 14, 1825,) 80^040 
Interest from June 14, 1825, to April 15, 1828, 

(10 months 1 day,) * .... 4H)15 

Amount, $ 84^055 
Payment, April 15, 1825, exceeding interest then 
due, - 62H)00 

Remainder for a new principal, (April 15, 1826,) $ 22^055 
Interest due Aug. 3, 1827, from April 15, 1826, 

(15 months 18 days,) .... i<720 

Balance due Aug 3, 1827, - ' . $ 23'775 

2. Far vahe recewedy Jprnndse to pay Jambs Lowell, or 
order J eight hundred sixty^even doUan and thirty-three esnls, 
^dth interest. Jan. 6. 1820. 

$ 867^33. HlRAM SlM801l« 

On this note were the following endorsements, tIz. 

April 16, 1823, received $ 136^44. 
April 16, 1825, received $319. 
Jan. ^ 1, 1826, received $ 518<6a 

Wfiat remained due Jaly 11, 1827 ? Am. $ tWlW, 



COMPOUND INTEREST- 



7 9X« A promises to pay B $256 in 3 years, with in- 
terest annually '^ but al the end of 1 year, not finding it oon- 
venient to pay the iii^^«?st, he consents to pay interest Oj[| 
the interest from th/ ! the same as on the priucipaL 

j^at^^ Simple t( ''is that which is allowed for the 
^^ only ; cd ' ' interest is that which is allowed 

all'; ♦«*» .w% V 

*/■-.., "*■ 
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Cor hotti principal and nUerest, when the latter is not paid at 
the time it becomes due. 

Conipoiind interest is calculated by adding the interest to 
die principal at the end of each year, and making the anumnX 
tiie principal for the next succeeding year. 

1. What is the compound interest of $256 for 3 years, 
at 6 per cent ? 

$ 256 given sum, or first principal. 
*06 



oJ«l^*"— 'S rto be added together. 
256H)0 pnncipal, J ® 

271^36 amount, or principal for 2d year. 
H>6 



16^816 compound interest, 2d year, > uddedto- 
271 '36 principal, do. > gather.* 

287^416 amount, or principal for 3d year. 
'06 



17^25846 compoundinterest, 3d year, > added to- 
28?'^ 41 principsd, do. ) gather. 

304^699 amount 

256 first principal subtracted* 

ilns. $ 48^899 compound interest for 3 years. 

2. At 6 per cent, what will be the compound interest, and 

what the amount, of $ 1 for 2 years ? what the amount 

for 3 years ? for 4 years ? for 6 years ? for 

6 years ? . for 7 years ? for 8 years ? 

Ans. to the lasl^ $ 1'593-f. 

It is plain that the amount of $ 2, for any given time^will 
be 2 times as much as the amount of $ 1 ; the amount of 
^3 will be 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for several years, 
hito a table of muhipliers for finding the amount of any $tan 
for the same time. 
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TABIiE, 

Showing the amoimt of $ 1, or li^ ., &c for any 
years, not exceeding. 24, at the rates of 5 and 
compound interest 

Team. 5 per cant. 6 per cent. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



5 per cent. 

1^05 

1^025 

1467G2-- 

1'21550-- 

1*27628-- 

1'34009 - - 

1'40710-- 

1*47745-- 

1*55132-- 

1*62889-- 

1*71033 -> 

1*79585-- 



1*06 

1*1236 

1*19101-- 

1*26247-- 

1*33822-- 

1*41851-- 

1*50363-- 

1*69384-- 

1*68947-- 

1*79084-- 

1*89829-- 

2*01219-- 



t 



Yean. 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 



5 per cent. 

1*88564-- 
1*97993 -I- 
2*07892 - - 
2*18287-- 
2*29201-- 
2*40661-- 
2*52695 
2*65329 - - 
2*78596 - - 
2*92526 - - 
3*07152 - - 
3*22509 - - 



number ol 
6 per cent 

per cent* 
2*13292 + 
2*26090 -}. 
2*39655 - - 
2*54035 - - 
2*69277 - - 
2*85433 - - 
3*02659-- 
3*20713 - - 
3*39956 - - 
3*60353 - - 
3*81974 - - 
4*04893 - - 



i\ 



Note 1. Four decimals in the above numbers will be suf* 
ficiently accurate for most operations. 

Note 2. When there are months and dajrs, you may first 
find the amount for the yearsj and on that amount cast the 
interest for the months and days ; this, added to the amount^ 
will give the answer. 

3. What is the amount of $6Q0*50 for 20 years, at 6 per 
cent, compound interest f at 6 per cent ? 

$ 1 at 5 per cent, by the table, is $ 2*65329 ; therefore. 
2*65329 X 6€0*50= $ 1593*30 -f- il7». at 5 per cent; and 
3*20713 X 600*50 = $ 1925*881 + Am. at 6 per cent 

4. What is the amount of $40*20 at 6 per l^nt com- 
pound interest, for 4 years .^ for 10 years ? for 18 

years ? for 12 years ? — : — for 3 years and 4 months ? 

for 24 years, 6 months, and 18 days ? 

Ans. to Umy $ 168*137. 
Note. Any sum at compound interest will double itself 
in 11 years, 10 months, and 22 days. 

' From what has now been advanced we deduce the fol- 
lowing general 

BUIiE. 

\^' ^fff"^ the interest when the time is 1 year, or, to find the 
and icent. on any sum of money ^ tcithoiU reject to time^ at 
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the premium far inswrance^ comms^Mn^ &c., — ^Multiply the 
p%iiicip«I, or given sum, by the rate per cent, written as a 
decimal fraction ; the product, remembering to point off as 
many places for decimals as there are decimals in both the 
factors, will be the interest, &c. required. 

II. When there care months and days in the given time^ tafaid 
the interest on any sum of money at 6 per cent,y — Multiply the 
principal by the interest on $ 1 for the given time, found by 
inspection, and the product, as before, will be the interest 
required. 

III. To find the interest on $ 1 atSpercent.yfor any given 
time^ by inspection^ — It is only to consider, that the cents will 
be equal to half the greatest even number of the months ; 
and tiie mills will be 5 for the odd month, {if there be one,) 
and 1 for every 6 days. 

ly. If the sum given be in pounds j shiUingsy pence land far- 
things^ — Reduce the shillings, &c. to the decimal of a pound, 
by inspection, {^ tS;) then proceed in all respects as in 
federal money. Having found the interest, the decimal part, 
by reversing th&operation, may be reduced back to shillings, * 
pence and farthings. 

y . If the interest required he at any other rate thpn 6 per 
cent. J {if there be months^ or months anddays^ in the given timej) 
— First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or parts, as the interest, at the 
rate requirp'l, exceeds or falls short of the i^iterest at 6 per 
cent, and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent., as the case may require, will 
give the interest at the rate required. * 

Note, ^Che interest on any number of dollars, for 6 days, 
at 6 per cent, is readily found by cutting off the unit or right 
hand figure ; those at the left hand will show the interest in 
cents for 6 days. 

EXAMPLES FOR PRACTICE. 

1. What is the interest of $ 1600 for 1 year and 3 months ? 

Ans. $120. 
3. What is tiie interest of $ 6*811, for 1 year 11 months ? 

Ans, $*668. 

3. What is the interest of $ 2*29, for 1 month 19 days, 
at 3 per cent? Ans. ^'009 

4. What is the interest of $ 18, for 2 years 14 da^ \^^ 
percent? Ans. i>j7 
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5. What is the interest ^f $17<68, for 11 months 28 
days? Ans. $1-05^ 

6. What is the interest of $ 200 for 1 day ? 2 days ? 

■ 3 days ? 4 days? 5 days ? 

. Ans, for 5 days, $ 0466* 

7. What is the interest of half a mill for 567 years ? 

Ans. $0K)17. 

8. What is the interest of $ 81, for 2 years 14 days, at i 

per cent ? J per cent ? f per cfent ? — 2 per 

cent. ? ■ 3 per cent ? 4^ per cent ? ' 6 per 

cent ? 6 per cent ? 7 per cent ? 7^ per 

cent ? — - 8 per cent ? 9 per cent ? —— 10 per 

cent ? 12 per cent ? 12^ per cent ? 

4ns. to last J (20^43. 

9. What is the interest of 9 cents for 45 years, 7 months, 
11 days? ' Ans. (0^245. 

10. A's note of $ 175 was given Dec. 6, 1798, on which 
was endorsed one year's interest ; what was there due Jan* 
1,1803? 

Note. Consult ex. 16, Supplement to Subtraction of Couf- 
pound Numbers. Ans, $ 207^22. 

11. B's note c^ $ 56^75 was given June 6, 1801, on intei- 
est aflTer 90 days; what was there due Feb. 9, 1802 ? 

Ans. $58^19. 

12. C'snote of $365^37 was given Dec. 3, 1797; June 
7, 1800, he paid $$746; what was there due Sept 11, 
1800? Ans. $328<32. 

13. Supposing a note of $317^92, dated July 5, 1797, on 
which were endorsed the following payments, viz. Sept IS, 
1799, $208*04; March 10, 1800, $76; what was there 
due Jan. 1, 1801 ? Ans. $83*991. 




SUPPXiXUMCESNT TO XNTX8BXS8T. 

QUESTIONS. 

' 1. What is interest ? 2. How is it computed ? 3. What 

is understood by rate per cent? 4. by principal? 

}. — by amount ? 6. by legal interest ? 7. — — 

iy commission ? 8. insurance ? 9. premium ? 

30. —-policy? 11. stock? 12. What is undev- 

and'ioFu** teing at par? 13. — abof e par? )4* 

' / 
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■^«# 

below par ? 15. The rate per cent, is a decimal car- 
ried to iiow many places ? 16. Wliat are decimal expres- 
sions loioer than hundredths ? 17. How is interest, (when 
the time is 1 year,) commission, insurance, or any thing else 
rat6d at so much per cent, without respect to time, found ? 
18. When the rate is 1 per cent., or less, how may the ope- 
ration be contracted ? 19. How is the interest on $ 1, at 

6 per cent, for any given time, found by inspection ? 20. 
How is interest cast, at 6 per cent., when there are months 
and days in the given time ? 21. When tlie given time is 
less than 6 days, how is the interest most readily found ? 
22. If the sum given be in pounds, shillings, &:c., how is in- 
terest cast ? 23. When the rate is any other than 6 per 
cent, if there be months and days in the given time^ how is 
the interest found .? 24. What is the rule for casting interest 
on not6S, &c. when partiaT payments have been made, and 
what is the principle on which the i^le is founded ? 25. 
How may the principal be found, the time, rate per cent, 
and amount being given ? 26. WTiat is understood by dis- 
coimt ? 27. by present worth ? 28. How is the prin- 
cipal found, the time, rate per cent, and interest being given ? 
29. How is the rate per cent, of gain or loss found, the 
prices at which goods are bought and sold being given ? 30. 
How is the rate per cent, found, the principal, interest, and 
time being given ? 31. How is the time found, the princi- 
pal, rate per cent., and interest being given ? 32. What is 

simple interest? 33. compouiHi interest? 34. How 

is compound interest computed ? 

EXERCISES. 

■ • 

1. Whet is the interest of $ 273^51 for 1 Jg|ar 10 days, at 

7 percent..? Am. $19'677. 

2. What is the interest of $486 for 1 year, 3 months, 19 
days, at 8 per cent. ? Ans, $ 50*652. 

3. D's note of $203*17 was given Oct 5, 1808, on inter- 
est after three months ; Jan. 6, 1809, he paid $ 50 ; whai 
was there due May 2, 1811 ? Am. $ 174*53,] 

4. E's note of $870*05 was given Nov. 17, 1800, on mfi. 
terest after 90 days ; Feb. 11, 1805, he paid $ 186*06 ; wha*s, 
wafitfaeredueDec. 23, 18a7? Ans. $1941*6^ 

5. What will be the ai^nu^il iasuTl "''^t ^ percent, c ffj 
« house valued at $ 1000 > '^'?^TV -Ss^V >>^^' 
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6. What will be the Insurance of a ship and cargo, valued ^. 

at $ 5643, at IJ per cent. ? at ^ per cent. ? — — at 'fig 

per cent. ? ^^ii P^^ ^®°^* ^ -*— at f per cent ? 

jYcXc. Consult if 82, ex. 11. 

Ans. at f percent. $42'322. 

7. A man haying compromised with his creditors at 62J • 
cents on a dollar, what must he pay on a debt of $ 137^46 ? 

Ans, $85^9>2. 

8. What is the value of $ 800 United States Bank stock, ^ 
at 112|J per cent. ? Ans. $900. 

9. What is the value of $ 560*75 of stock, at 93 per cent. ? 

Ans. $521*497 

10. What principal at 7 per cent, will, in 9 months 18 days, 
amount to $422^40? « Ans. $400. 

7-*41. What is the present worth of $426, payable in 4 
years and 12 days, discounting at the rate of 5 per cent ? 

In large sums, to bring out the cents correctly, it will 
sometimes be necessary t6 extend the decimal in the divisor 
to five places. Ans. $354*506. 

^12. A merchant purchased goods for '$250 ready money, 
and sold them again for $ 30Q, payable in 9 months ; What 
did he gain, discounting at 6 per cent. ? Ans. $^37*081. 
^43. Sold goods for $3120, to be paid, one half in 3 
months, and the other half in 6 months ; what must be dis- 
counted for present payment ? Ans. 68*492* 

14. The interest on a certain note, for 1 year 9 months, 
was $ 49*875 ; what was the principal ? Ans. $ 475- 

15. What principal, at 5 per cent, in 16 months 24 days, 
will gain $ 35 ? Ans. $ 500. 

16. If I pay $15*50 interest for the use of $50p, 9 
months and 9 days, what is the rate per cent. ? ^ 

17. If I buy candles at $ *167 per lb., and sell them at . 
20 cents, what shall I gain in laying out $ 100 ? 

' ■\ Ans. $19*76- 

J \ Bought hats at 4 s. apiece, and sold them again at 4 s. 

. O'^gjwhat is the profit in laying out 100 £ .*? 



Ans. 18 i^. 15 8. 



^ JBought 37 gallons of brandy, at $1*10 per gallon, 
A bMi ^* ^^^ ^ ^^ ' what was gained or lost per cent ? 
"* ^^ ' ** - 6 d. profit on 1 iB ., how much is gained in laying 

2. Wliat pa«> is, how much per cent. ? Ans. 22 iB . 10 s. 
quarts, is f of ^^tbat $4*48 per yard ; how must I sell it 
and i of another fjf ? Ans. $5*04. 
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22. Bought a barrel of powder for 4 iS . ; for how much 
must it be. sold to lose 10 per cent. ? Ans. 3 iS . 12 Sb 

23. Bought cloth at 15 s. per yard, which not proving so 
good as I expected, I am content to lose ^17^ per cent. ; how 
must I sell it per yard ? Am. 12 s. 4^d. 

24. Bought 50 gallons of brandy, at 92 cents per gallon, 
but by accident 10 gallons leaked out ; at what rate must I 
sell the remainder per gallon to gain upon the whole cost at 
the rate of 10 per cent. ? Ans. $ 1^265 per gallon. 

25. A merchant bought 10 tons of iron for $ 950 ; the 
freight and duties came to $ 145, and his own charges to 
$ 25 ; how must he sell it per lb. to gain 20 per cent, by it P 

. Ana. 6 cents per lb. 



SQUATIOSr OF PATBKSNTS. 

IF 92. Equation of payments is the method of finding the 
mean time for the payment of several debts, due at different 
times. 

1. In^ how many months will $ 1 gain as much as 5 dol- 
lars will gain in 6 months ? 

2. In how many months will $ 1 gain as mtlch as j^ 40 
will gain in 15 months ? a Ans. 600. 

3. In how many months will the use of j^5 be v^orth as 
much as the use of $ 1 for 40 months ? 

4. Borrowed of a friend $ 1 for 20 months ; afterwards 
lent my friend $ 4 ; how long ought he to keep it to become 
indemnified for the use of the $ 1 ? 

5. I haye^ three notes against a man ; one of $ 12, due in 
8 months; one of $9, due in 5 months,* and the cPther of 
$ 6, due in 10 months ; the man wishes ^o pay the ^hple at 
once ; in what time ought he to pay it ? h 

$ 12 for 3 months is the same as $ 1 for 36 mod. ^ iuteA 
$ 9 for 5 months is the same as $ 1 for 45 mi ' [wha^ 
$■ 6 for 10 months is the same as $ 1 for 60 moJig r4^53;| 

He might, therefore, have $1 141 moa^ns, $1041^5^ 
keep 27 dollars ^ part as long ; that ia,At J per cent . c i 
f + dvysy Answer. i>j^ ^,,A. 'hf' 
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Hence, To find the mean time for Koeral pmfmeniSj*^Itvh% : 
-^Multiply each sum by its time of payment, and divide the 
sum of the products by the sum of the paymentSy and tb* 
quotient will be the answer. 

Note. This rule is founded on the supposition, that wtuC 
is gained by keeping a debt a certain time after it is due, is 
the same as what is lost by paying it an equal time befitre it 
IB due ; hbt^fk the first case, tne gain is evidently equal to the 
interest on the debt for the given time, while, in the second 
<^e^ the loss is only equal to the discount of the debt for that 
tim6<; which is always less than the interest ; therefore, the 
rule is not exactly true. The error, however, is so trifling, 
in most questions that occur in business, as scarce to merit 
notice. 

6. A merchant has owing him $ 300, to be paid as fol- 
lows : $ 50 in 2 months, $ 100 in 5 months, and the rest in 
8 months ; and it is agreed to make one payment of the 
whok : in what time ought that payment to be P 

Ans. 6 months. 

7. A owes B $ 136, to be paid in 10 months ; $ 96, to be 
paid in 7 months ; and $ 260, to be paid in 4 months : what 
is the equated time for the payment of the whole ? 

Ans. 6 months, 7 days -4** 

8. A owes B $ 600, of which $ 200 is to be paid at the 
pretent time, 200 in 4 months, and 200 .in 8 months ; what 
is the equated time for the payment of the whole ? 

~\ Ans, 4 months* 

, 9. A pWes B $ 300, to be paid as follows : ^ in 3 months^ 

i in 4 months, and the rest in 6 months : what is the equated 

time? .., Ans. 4^moBthB»' 

^ f RATIO ; 

OR 

TBB RE&ATION OF MITZIIBIIRS. 
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8. What part of 5 bushels is X2 bushels ? 

FicdiDg what part one number is of another is the same 
as finding what is called the rcUiOy or relation of one number 
to another; thus, the question, What part of 5 bushels is 12 
bushels ? is the same as What is the ratio of 5 bushels to 12 
bushels ? The Answer is Jj^ = 2f . 

RaHoy therefore, may be defined, the number of times one 
number is contained in another ; or, the number of times one 
quantity is contained in another quantity of the same kind. 

. 4. What part of 8 yards is 13 yards ? or, What is the ratio 
of 8 yards to 13 yards ? 

13 yards is -^ of 8 yards, expressing the divmonfraciionaU^ 
If now we perform the division, we have for the ratio l^; 
that is, 13 yards is 1 time 8 yards, and f of another time. 

We have seen, (IT 15,%»,) that\$visionlpity be expressed 
fractionaUy, So also the ratio of one number to another, or 
the part one number is of another, may be expressed frac- 
tionally, to do which, make the number which is called the 
par/, whether it be the larger or the smaller number,' the im- 
merator of a fraction, under which write the other number for 
a denominator. When the question is. What is the ratio, &c. ? 
the number hist named is the part ; consequently it must be 
made the nmnerator of the fraction, and the number Jirsi 
named the denominator. 

5. What part of X^ dollars is 11 dollars ? or, 11 dollars is 
what part of 12 dollaii.?* 1 1 is the number which expresses 
the part. To put this question in the other form, viz. What 
is the ratio^ &c. ? let that number, which expresses the partj 
be the number last named; thus, What is the ratio af'l2 dol- 
lars to 11 dollars? - Ans^ -{^ 

6. What part of 1 iB . is 2 s* 6,il. ? or, What\is the ratio of 
1 jB. to2s. 6d. ? ^ 

I £. = 240 pence, aikd 2 s. 6 d. = 30 pence ; hennl, 
y^ = f , is the Answer. 

7. What part of 13 s. 6d. is 1 £. 10 s. ? or, What Is the ra- 
tio of 13s. 6d. to 1 £. 10s.? Ans. ^ 

8. What is the ratio of 3 to 5 ? of 6 to 3 ? of 

7 to 19? of 19 to 7? of 15 to 90? of 90 to 

16 ? of 84 to 160 ? of 160 to 84 ? of 616 to 

1107 ? of 1107 to 616 ? Ans. to the lasty f. 
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'*. r . . ' • 

FROPORTXOIVi 

* Oft 

TUU RUUS OF Tffmin. 

I 

<4LM« 1* If a piece of cloth, 4 yards long, cost 12 doUan, 
vhat^wiU be the cost of a piece of the same cloth? yards 
long? 

Had this piece contained twice the number of yards of the 
first piece, it is evident the price would have been twice as 
muchf had it contained 3 times the number of yards, the 
price would have been 3 times as much; or had it contained 
only half the number df ^yards, the price would have been 
only half as much; that is, the cost of 7 yards wili be such 
part of 12 dollars as 7 yards is part of 4 yards. 7 yards is 
J of 4 yards ; consequently, the price of 7 yards must be J of 
ike price of 4 yards, or ^ of 12 dollars. ^ of 12 doilars, that 
is, 12 X i = -^ = 21 dollars. Answer. 

^. If a horse travel 30 miles in 6 hours, how many miles 
will he travel in 1 1 hours, at that rate ? 

11 hours is -^ of 6 hours, that is, 11 hours is 1 time 6 
hours, and f of another time ; consequently, he will travel, in 
11 hours, 1 time 30 miles, and f- of another time, that is, the 
ratio between the distances wili be equal to the ratio be* 
tween the times. 

V- of 30 miles, that is, 30 X V* = H^ = ^^ "^^'^*' I^> 
then, no error has been committed, 55 miles must be -^ of 
30 miles. This is actually the case ; for ^ = -^ 

Ans. 55 miles. 

Quantities which have the same ratio between them are 
said to be prpportumal. Thus, these four quantities, 

hoora. hoars, milea. mile& 

6, 11, 30, 65,* 

written in this order, being such, that the second contains 
the first as many times as the fourth contains the third, that 
is, the ratio between the third and fourth being equal to the 
ratio between the first and second, form what is called a pro* 
portion. 

It follows, therefore, that proportion is a combination of two 
^quat ratios. Ratio exists between tvH> numbers; but prO" 
portion requires at least Uiree, 
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To denote tliat there is a proportion between the numbers 
6, 11, 30^ and 55^ diej are written thus : — 

6 : 11 : : 30 : 65 

which is read, 6 is to 11 as 30 is to 55 ; that is^ 6 is the 
same part of 11, that 30 is of 55; or, 6 is contained in 11 as 
ipany times as 30 is contained in 55 ; or, lajstly, the ratio or 
relation of 11 to 6 is the same as that of 55 to 30> 

If 95# The first term of a ratio, or relation, is called the 
aiUecedentj and the second the amsequeiU, In a proportion 
there are two antecedents, and two consequents, viz. the an- 
tecedent of the first ratio, and that of the second ; the con- 
sequent of the first ratio, and that of the second. In the 
proportion 6 : 11 : : 30 : 55, the antecedents are 6, 30 ; the 
cocsequents, 11, 55. 

The consequent, as we have already seen, is taken for the 
numerator, and the antecedent for the denominator of the 
fiaction, which expresses the ratio or relation. Thus, the 
first ratio is ^^ the second |J = V" > ^^^ *^*^ these two 
ratios are equal, we know, because ^e fractions are equal. 

The two fractions -^ and |^ being equal, it follows that, 
by reducing them to a common denominator, the numerator 
of die one will become equal to the numerator of the other, 
and, consequently, that 1 1 multiplied by 30 will give the 
same product as 55 multiplied by 6. This is actually the 
cajse; for 11 X 30 = 330, and 55 X 6 = 330. Hence it 
follows, — If four Tvumhers be in proportion^ the product of ike 
first and last, or of the two extremes^ is equal to the product of 
the second and third, or of the two means. 

Hence it will be easy, having three terms in a proportion 
riven, to find the fourth. Take the last example. Know- 
mg that the distances travelled are in proportion to the times 
or hours occupied m travelling, we wnte the proportion 
thos: — 

6 : 11 : : 30 

Now, since the product of the extremes Is eqtnl to tha 
product of the means, we multiply together the two means^ 
11 and 30, which makes 330, and, dividing this product by 
l^e known extreme, 6, we obtain for the result 55, diait is, 
55 miles, which is the other extreme, or term,.soi||^ 
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8. At $ 54 for 9 barrelt of flour, how many barrdi may 
be purchased for $ 186 ? 

In this question, the unknown quantity is the number of 
barrels bought for $ 186, whfch ought to contain the 9 btt^ 
rels as many times as $ 186 contains $64; we thus get the 
following proportion : 

doOan. dolltn. barrtla. bamli. 

54 : 186 : : 9 : 

9 



The product, 1674, 
of the two means, di« 

yided by 54, the 

54 ) 1674 ( 31 barrebj the Amwer. t^own extreme, gives 
162 ^^ barrels for the 

other extreme, which 

54 is the term sought. 

Any three terms of a proportion being given, the operation 
by which we find the fourth is called the Rule of Three. A 
just solution of the question will sometimes require, that the 
order of the terms of a proportion be changed. This may 
be done, provided the terms be so placed, that the produet 
of the extremes shall be equal to that of the means. 

4. If 3 men perform a certain piece of work in 10 days, 
how long will it take 6 men to do the same ? 

The number of days in which 6 men will do the work be-> 
ing the term sought, the known term of the same kind, viz. 
10 days, is made the third term. The two remaining terms 
are 3 men and 6 men, the ratio of which is f . But the 
more* men there are employed in the work, the leas time will 
be required to .do it ; consequently, the days will be lees ia 

* The rule of three has aometimee been divided into dinet and tmtrt, a dis» 
tinction which is totally useless. It may not however be amiss to explain, in this 
place, in what this distinction consists. 

Tlie Ruk of Thrte Direct is when mare reqaimi more, or Urn raqiwea Int, m 
in this example : — ITS men dig a tr*>!nch 48 feet bn^ in a certain time, bow mai^ 
feet wffl 12 men d\g in the same time 1 Here it is obvioos. thi^ the nurr. nn 
tbtra a re e mployed, the more work will be done ; and therefera, in this iosiance^ 
more reqoires more. A^in : — If 6 men dig 48 feet in a given tiase, bow mudl 
irifl 8%ien dig in die same time ? Here Utt requires ku, for the ktt men then 
ar& employed^ the Usa work will be done. 

Tba Rule of Therot Mverse is when flnane requires Im, or <Mf raqnirat moMy as 
in this example :-^If (> men dig a certain quantity of trench ia 14 houni, how many 
hours wv!) it reqoire It men to die die same quantity t Here sMfir reoao^s km$ 
tlMK ia^tS nan DOfigaisi^ than o, will require Jns time. Again:— 41^ me»paf>- 
fcnn a piece of worii in 7 days, how long will 3 men be in periavaouug the fiona 
Wfhritf Het«/^« requires moi«; for the nuniter of oieaf bong fttf,mf«qirim 
aitpretiine. 
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proportion as the number of men is greater. There is still a 
pioportion in this case, but the order of the terms is inverted; 
for the number of men in . the second set, being two times 
that in the first, will require only one half the time. The 
first number of days, therefore, ought to contain the second 
as many times as the second number of men contains the 
first. This order of the terms being the reverse of that as- 
signed to them in announcing the question, we say, that the 
pumber of men is in the inverse ratio of the number of days. 
With a view, therefore, to the just solution of the. question, 
we reverse the order of the two first terms, (in doing which 
we invert the ratio,) and, instead of writing the proportion, 
3 men : 6 men, (f,) we write it, 6 men : 3 men, (|,) that is, 

men. men. days. days. 
O ! c> I Z lU . .«•«• 

Note. We invert the ratio when we reverse the order 
of the terms in the proportion, because then the antece- 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; consequently, the terms of the frac- 
tion which express the ratio are inverted ; hence the ratio 
is inverted. Thus, the ratio expressed by | = 2, being in- 
verted, is I zz= j-. 

Having stated the proportion as above, ^we divide the pro- 
duct of the means, (10 X 3 = 30,) by the knoi/tn extreme, 
6, which gives 5, that is, 5 days, for the other extreme, or 
term sought Ana. 5 days. 

From the examples and illustrations now given we deduce 
the following general 

RULE. 

Of the three given numbers, make that the third term 
which is of the same kind with the answer sought. Then 
consider, from the nature of the question, whether the an- 
swer will be greater or less than this term. If the answer is 
to be greater, place the greater of the two remaining num- 
bers for the second term, and the less number for the first 
term ; but if it is to be less, place the less of the tivo re- 
maining numbers for the second term, and the greater for 
the first ; and, in either case, multiply the 'second and third 
"^terms together, and divide the product by the first for thitr 
janswer, which will always be of the same denomination i^ 
the third term. \> . 
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Note 1. If the first and second tenns contain Afferent de-* 
nominations, they must both be reduced 16 the tame de^ 
nomination ; and if the third term be a compound number, it 
either must be reduced to integers of the lowest denominationj 
or the low denominations must be reduced to dk fraction of 
the highest denomination contained in it 

Note 2. The same rule is applicable, whether the given 
quantities b^ integral, fractional, or decimal. 

EXAMPLES FOB PRACTICE. 

5. If 6 horses consume 21 bushels of oats in 3 weeks, 
how many bushels will serve 20 horses the same hme ? 

4a9' 70 bushels. 

6. 77^6 above question reversed. If 20 horses consume 70 
bushels of oats in 3 weeks, how many bushels will serve 6 
horses the same time ? Ans. 21 bushels. 

7. If 365 men consume 75 barrels of provisions in 9 
months, how much will 5C0 men consume in the same time ? 

Ans. 102f § barrels. 

8. If 500 men consume 102^ barrels of provisions in 9 
months, how much will 365 men consume in the same 
lime? Am. 75 barrels. 

9. A goldsmith sold a tankard for 10 J6. 12 s., at the rate 
of 5 s. 4 d. per ounce ; I demand the weight of it. 

Ans. 39 oz. 15 pwt. 

10. If the moon move 13" 10' 35'^ in 1 day, in what time 
does it perform one revolution? Ans. 27 days, 7 h. 43 m. 

11. If a person, whose rent is $ 145, pay $ 12'63 parish 
taxes, how much should a person pay whose rent is $ 37S ? 

Ans. $32^925. 

12. If I buy 7 lbs. of sugar for 75 cents, how many pounds 
can I buy for $ 6 ? Ans. 56 lbs. 

13. If 2 lbs. of sugar cost 25 cents, what will 100 lbs. of 
eofiee cost, if S lbs. of sugar are worth 5 lbs. of coffee ? 

Ans. $20. 

14. If I give $6 for the use of $100 for 12 months, 
what must I give for the use of $ 357^82 the same tim^ ? 

. Ans. $21*469. 

16. There is a cigtem which has 4 pipes; the first will 
ifiU it in 10 minutes, the second in 20 minutes, the third in 
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40 roliratesi 9Bd the fourth in 80 nunutes; m what time will 
dl fo«r, ruaniog together, fill it ? 

' tV + a + a + a = i* cistern in 1 minute. 

Am. 6i minutes. 

16. If a iiunily of 10 persons i^nd 3 bushels of mah in 
a month, how many bushels will serve them when there are 
30 in the family ? An$. 9 bushels. 

Nate, The rule of proportion, although of frequent use, 
is not of indispensable necessity ; for all questions under it 
may be solved on general principles, without the formality .. 
of a proporVon ; that is, by ancdysisy as already shown, IT 65, - 
ex. 1. Thus, in the above example, — If 10 persons spend' 
3 bHshels, 1 person, in the same time, would spend t^ of 3 
buohels, that is, -^ of a bushel; and 30 persons would spend 
30 times as much, that is, f^ = 9 bushels, as before. 

17. If a staff, 5 ft 8 in. in length, cast a shadowiof 6 feet, 
how high is that steeple whose shadow measures 153 feet? 

Ans. 144^ feet. 

18. 7%€ same by amlysia. If 6 ft. shadow require a staff 
of 5 ft 8 in. = 68 in., 1 ft. shadow will require a staff of 
^ of G8 in. or ^ in. ; then, 153 ft. shadow will require 153 
limes as much ; that is, ^ X 153 == ^OA = 1734 in. == 
144^ ft., as before. 

19. If 3 iS . sterling be equal to 4 ^ . Massachusetts, how 
much Massachusetts is equal to 1000 £ . sterling ? 

, . r ; Ans. 1333 iB. 6 s. 8 d* 

20. If 1333 £.6B.Sd. Massachusetts, be equal to 1000 JS . 
sterling, how much sterling is equal to 4 iS . Massachusetts ? 

• r . Ans* o £ •. 

21. If 1000 iS . sterling be equal to 1333 iS . 6 s. 8 d. Mas- 
sachusetts, how much Massachusetts is equal to 3 iS . ster- 
ling ? Ans. 4 £ . 

22. If 3 iS . sterling be equal to 4 iS . Massachusetts, how 
much sterling is equal to 1333 iB. 6 s. 8 d. Massachusetts ? 

Ans. 1000 £ . 

23. Suppose 2000 soldiers had been supplied with bread 
sufficient to last them 12 weeks, allowing each . man 14 
ounces a day; but, on examination, they find 105 barrels, 
containing 200 lbs. each, wholly spoiled ; what must the al- 
lowance be to each man, that the remainder may last thenii 
the same time ? Ans.. 12 oz. a ^^y.L 
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2^. Suppose 2000 soldiers were put to an allowance of 
12 oz. of bread per day for 12 weeks, having a seventh part of ^ 
their bread spoiled ; what was the whole weight of their 
bread^ good and bad, and how much was spoiled ? 

... • . ( The whole weight, 147000 lbs. 

i / * y,f ^"*- ^ Spoiled, - - 21000 Rs. 

25. 2000 soldiers, having lost 105 barrels of 4}read^ 

weighing 200 lbs. each, were obliged to subsist on 12 oz. a 
day for 12 Weeks ; had none been lost, they might have had ^ 
14 oz. a day ; what was the whole weight, iocludinK what '^ 
was Iqst, and how much had they to subsist on ? / "* /U P<J ^ 

> A S Whole weight, 147000 Iba. 

/ - / .1 Li ' - ^'^' I Left, to subsist on, 126000 lbs. 

ie. — - 2000 soldiers, after losing one seventh part of 

their bread, had each 12 oz. a day for 12 weeks; what was 

-the wh^e wdght of their bread, including that lost, and how 

much might they ha\e had per day, each man, if none had 

been lost ? C Whole weight, 147000 lbs. , 

*" i Ans. < Loss, - - 21000 lbs. ^ 

( 14 oz. per day, had none been lost. 

27. There was a certain building raised in 8 months by 
120 workmen; but, the same being demolished, it is required 
to be built in 2 months; I demand how manv men must 
be employed about it. Ans. 480 men. 

28. There is a cistern having a pipe which will empty it 
in 10 hours \ how many pipes of the same capacity will 
empty it in 24 minutes ? Ans. 25 pipes. 

29. A garrison of 1200 men has provisions fort) months, 
at the rate of 14 oz. per day; how long will the provisions 
last, at the same allowance, if the garrison be reinforced by 
400 men ? iln9. 6^ months. 

30. If a piece of land, 40 rods in length and 4 in breadth, 
make an acre, how wiile mu si it be when it is but 25 rods 
long? Afis. 6f rods. 

31; If a man perform a journey in 15 days when the d^s 
are 12 hours long, in how many will he do it when the days 
are but 10 hours long ? Ans, IS days. 

32. If a field will feed 6 cows 91 days, how long will it 
feed 21 cows ? Ans, 26 d^iys. 

33. Lent a friend 292 dollars for 6 months; some time 
after, he lent me 8Q6 dollars ; how long mdiy I keep it to 
balance the favour ? Ans. 2 months 5 -f- days* 
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84. If 30 men can perform a piece of work in II days^ 
how man J men will accomplish another piece of work, 4 
times as big, in a fifth part of the time ? Ans^ 600 men. 

'35. If -f^ lb. of sugar cost -x'^ ^f a shilling, \ivhat will ff 

of a lb. cost? Am, 4 d. mH q. 

Note. See IT 65, ex. l,_Miiere the above question is 
solved by analysis. The eleven following are the next suc- 
ceeding examples in the same ITl 

36. If 7 lbs. of sugar cost f of a dollar, what cost 12 lbs. ? 

Ans. $1^" 

37. If 6^ yds. of cloth cost $ 3, what cost 9^ yds. ? 

Ans. $4^269. 

38. If 2 oz. of silver cost $ 2^24, what^costs f oz. ? 

Ans. $0^84. 
- 39. If f oz. cost $ -f^, what costs 1 oz. ? Ans. $ 1^283. 

40. If i lb. less by | lb. cost 13^ d., what cost 14 lbs. 
less by I* of 2 lbs. ? Ans, 4 iS . 9 s. 9^ d. 

41. If f yd. cost $ Ij what will 40^ yds. cost ? 

Ans. $59'062. 
, 42. If ^^ of a ship cost $ 251, what is ^ of her worth ? 
./' ■^' ^1 :.' jr/ - Ans. $53'785. 

4^. At 3| £ . per cwt, what will 9f lbs. cost ? ^ 

Ans. 6 s. 3^^ d. 

44. A merchant, owning ^ of a vessel, sold § of his share 
for $ 957 ; what was the vessel worth ? Ansi $ 1794*375. 

45. If f yd. cost f iS ., what will -^ of an ell English cost? 

. Ans.'17 s. 1 d. 2f q.. 

46. A merchant bought a number of boles of velvet, each 
containing 129^ yds., at the rate of $7 for 5 yds., and sold 
them out at the rate of $ 11 for 7 yds., and gained $200 
by the bargain ; how many bales were there ? Ans. 9 bales.. 

47. At $ 33 for 6 barrels of flour, what must be paid for 
178 barrels? Ans. $979. 

48. At $2^25 for 3*17 cwt. of hay, how much is that per 
ton? Ans. $14495. 

49. If 2*5 lbs. of tobacco cost 75 cents, how much will 
185 lbs. cost ? Ans. $ 5'55. 

50. What is the value of 45 of a hogshead of lime, at 
$ 2'39 per hhd. ? - Ans. $ 0'3585. 

51. If 45 of a hhd. of lime cost $ 0'3585, what is it per 
bkd.? Am. $2'39. 
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COMPOUND PROPORTION. 

IT 9ff. It frequently happens, that the relation of the 
quantity required, to the given quantity of the same kind, 
depends upon several circumstances combined together; it 
is then called Compound Proportion^ or D&itble Rule oj Thr$e» 

1. If a man travel 273 miles in 13 days, travelling only 
7 hours in a day, how many miles >vill he travel in 12 days, 
if he travel 10 hours in a day ? 

This question may be solved several ways. First, by anali/' 
sis: — 

If we knew how man^ miles the man travelled in 1 hour, 
it is plain, we might take this number 10 times, which would 
be the number of miles he would travel in 10 hours, or in 1 
of these long days, and this* again, taken 12 times, would be 
the number of miles he would trav^ in 12 days, travelling 
10 hours each day. 

If he travel 273 miles in 13 days, he will travel -^ of 273 
miles ; that is, ^^ miles in 1 day of 7 hours ; and f of ^|^ 
miles is ^^ miles, the distance he travels in 1 hour : then, 
10 times ^^ = *J^ miles, the distance he travels in 1-0 
hours ; and 12 times ^^fa = ^^ = 360 miles, the* dis- 
tance he travels in 12 days, travelling 10 hours each day. 

Ans, 360 miles. 

But the object is to show how the q;iestion may be solved 
by proportion ;— 

First ; it is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances, viz. the num- 
ber of dmfs the man travels, and the number of hours he 
travels each' day. 

We will not at first consider this latter circrmistance, but 
suppose the number of hours to be the same in each case : 
the question then will be, — If a man travel 27Z tmles m 13 
days, how many miles tviU he travel in 12 days? This will 
furnish the following proportion :-^ 

13 days : 12 days : : 273 miles : ....... miles 

which gives for the fourth term, or answer, 252 miles. 

Now, taking into consideration Ae other circumstance, or 
that of the hours, we must say, — If a man, travelling 7 hours 
a day for a certain number oJ daysy travels 252 mileSy how far 
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foUl he travel in the same time^ if he travel 10 howrsin a dasf ? 
This will lead to the following proportion : — 

7 hours : 10 hours : : 252 miles : miles. 

This gires for the fourth term, or answer, 360.miles« 

We see, then, that 273 miles has to the fourth term, of 
answer, the same proportion that 13 days has to 12 days, 
and that 7 hours has to 10 hours. Stating this in the form 
of a proportion, we have 

13 days : 12 days > v^o *i *j 

7 hotirs : 10 hoirs j = = 273 miles : miles 

hy which it appears, that 273 is to be multiplied by both 12 
and 10 ; that is, 273 is to be jmultiplied by the product of 
12 X IQj and divided by the product of 13 X 7, which, be- 
ing done, gives 360 miles for the fourth term, or answer, as 
before. 

In the same manner, any question relating to compound 
proportion, however complicated, may be stated and solved. 

2. If 248 men, in 5 days, of 1 1 hours each, can dig a trench 
230 yards long, 3 wide, and 2 deep, in how many days, of 9 
hours each, will 24 men dig a trench 420 yards long, 5 wide, 
and 3 deep ? 

Here the number of days, in which the proposed work can 
be done, depends on fiee ciraiwstances, viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider the question in relation to each of these circumstances, 
in the order in which they have been named : — 

1st. The number of men en:}: toyed. Were all the circum- 
stances in the two cases alike, except the number of men and 
the number of days, tlie question would Consist only in find- 
ing in how many days 24 rripn Avould perform the work which 
248 men had done in 5 days ; we should then have 

24 men : 248 men : : 5 days : days. 

2d. Hours in a day. But the first labourers worked 11 
hours in a day, whereas the others worked only 9 ; less hours 
will require more days, which will give 

9 hours : 11 hours : : 5 days : .....^ days. 

3d. Length of the ditches. The ditches being of unequal 
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length, as manj more days will he necessaiy as die seeondl 
is longer than the first; heoce we shall hare 

230 length : 420 length : : 6 days : days. 

4th. Widths, TiJ^ing into consideration the widths, which 
\ are ditferent, we have 

3 wide : 6 wide : : 5 days : days. 

5dk. Dq>th». Lastly, the depths beinjg different, we have 

2 deep : 3 deep : : 5 days : days. 

It would seem, therefore, that 5 days has to the fourth 
term, or answer, the same proportion 

that 24 men has to 248 men, whose ratio is ^, 
that 9 hours has to 11 hours, the ratio of which is Vi 

that 230 length has to 420 length, ^ ^i^ 

that 8 width has to 6 width, ...•.•.....••. f, 

that 2 depth has to 3 depth, |; 

all which stated in form of a proportion, we hare 
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IF 97. The continued product of all the second terms 
248 X 11 X 420 X 5 X 3, multiplied by the third term, 
5 days, and this product divided by the continued pro- 
duct of the first terms, 24 X 9 X 230 X 3 X 2, gives 
288^yfeftftf^ days for the fourth term, or answer. 288^. 

But the first and second terms are the fracUons ^^ -y-, 
JfJ, 4 and f , which express the ratios of the men, and of 
file hours, of the lengths, widths and depths of the two 
ditches. Hence it follows, that the ratio of the number of 
<J*y8 given to the number of days sought, is equal to the pro- 
duct of all die ratios, which result from a comparison of the 
terms relating to each circumstance of the question. 

The product ol all the ratios is found by multiplying to- 

^^ 248 X 11 X 430^ 

gether the fractions which express them, thus, 24 x 9 XS90 

X6X3 17186400 , ^,. -. , r ^ 1718640Q ,^^,^.^„>. xl^ 

X3^ = "SaiSo"* ^^ ^^ firaction, -^^^^, represents the 
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ratio of the quantity required to the given quantity of the same 
kind« A ratio resulting in thi9 manner, from the multiplica- 
tion of several ratios, is called a compound ratio. 

From the examples and illustrations now given we de- 
duce the following general 

RULE 

for solving questions in compound proportion, or douhle 
rule of three, viz. — Make that numher which is of the 
same Idnd with the required answer, the third term ; csnd, 
of the remaining numbers, take away two that are of the 
Bcane kind^ and arrange them according to the directions 
given in simple proportion j then, any o^Aer two of the same 
kind, and so on till all are used. 

Lastly, multiply the third term by the continued product 
of the second terms, and divide the result hy the continued 
product of the first terms, and the quotient will be the fourth 
term, or answer required. 

EXAMPLES FOB PRACTICE. 

1. If 6 men build a wall 20 ft. long, 6 ft. high, and 4 ft. 
thick, in 16 days, in what time will 24 men build one 200 
ft ^Dg, 8 ft high, and 6 ft. thick ? Ans. 80 days. 

2. If the freight of 9 hhds. of sugar, each weighing 12 
cwt., 20- leagues, cost 16 iS ., what must be paid for the 
freight of 50 tierces^ each weighing 2j> cwt., lOQ leagues ? 

An8.02£. 11 s. lOf d. 

3. If 56 lbs. of bread be sufficient for 7 men 14 days, ho^ 
much bread will sen^e 21 men 3 days ? Ans. 36ib8 

Tlie same by analysis. If 7 men consume 56 lbs. of bread, 
1 man, in the same time, would consume ^ of 56 ^bs. == 
Afi- lbs. ; and if he consume ^ lbs. in 14 days, he would 
consume -jij^ of -^ =: ^g lb. in 1 day. 21 men would con- 
sume 21 times so much as 1 man; that is, 21 times ^f = 
^ IP lbs. in 1 day, and in 3 days they would consume 3 
times as much ; that is, ^^ = 36 lbs., as before. 

Ans. 36 lbs. 

Note. Having wrought the following examples by the 
rule of proportion^ let the pupil be required^ to ao the same 
by analysis. \ 

4. If 4 reapers receive $11*04 for 3 days^ work, how 
many men may be hired 16 days for $ 103*04 ? 

An3*7 mesk. 

, ■>. . ■ 
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5. If 7 oz. 5 pwt of bread be bought for 4f d. when com 
18 4 s. 2 d. per bushel, what weight of it may be bought for 
1 8. 2 d. when the price per bu^el is 5 s. 6 d. ? 

r^ 5 ' V. / -^ T Am. l\h,A oz. 3J Jf pwts. 

■i r erit ' $ 100 gain $6 in 1 year, what will $400 gain in 
^'9^month8? /r^ ^'Hf- I 

^ Note. This atid the tbcee following examples reciprocally 
prove each other. 

7. If $ 100 gain ft6Jn 1 year, in what time will $400 
• gain $18?i^*^->^ f^y%:,^jizz.f^-f^^ir^^. 

8. If $ 400 g&u $ IS ^ 9^months, what is the rate pef 
cent per annum ? 

9. What principal, at 6 percent, per. ann., will gain $18 
-^ in 9 months? * -' _ ' 

10. A usurer put out $7^ at interest, and, at the end of 8 
months, received, for principal and interest, $ 79 ; I demand 
at what rate per c§nt he.irecjeived interest. 

11. If 3 men r^JiV'e 8^ £. for 19 j. days' work, how 
much must 20 men receive for lOOj^ days' ? 

2 ; n ^ :^ ; i: Ans. 305ie.08. 8d. 
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QUJBSTIOXS. 

1. What is proportion? 2. How many numbers are re- 
quired to form a ratio ? 3. How inany to fonn a proportion ? 
4. What is the first term of a ratio called ? 6. — — the second 
term? 6. Which is taken for the numerator, and. which for 
the denominator of the fraction expressing the ratio ? ; 7. 
How may it be known when four numbers are in proportion ? 
8. Haviug three terms in a proport'an given, how may the 
fourth term be found ? 9. What is the operation, by which 
the fourth term b found, called ? 10. How does a ratio be- 
come inverted ? 11. What is the rule in proportion ? 12. 
In what denomination will the fourth term, or answer, be 
found? 13. If the £rst tiiid second terms contain diflfei^nl 
denominations^ what isrto be done ? 14.^ What is compound 
proportion; or dpuUe rule of %reei 15. Rule? 
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KXERCISSS. 

I. If I bny 76 yds. of cloih fnr $ 11347, wh%i does it 
eost per ell English ? ^ Ans. $ 1<861. 

3. Bought 4 pieces of Holland, each containing 24 ells 
English, for $ 96 ; how mucli was that per yard ? 

; .. Aas. $0*8(1- 

3. A garrison had provision for 8 months, at the rate o/ 
15 ounces to each person per day ; how much must be al 
lowed per day, in order that Uie provision may last 9^ 
months? y£ ; ^ \\ A-- - Ans. 12^ oz. 

4. How much land, 4t^ $2'60 per acre, must be given in 
e^cchange for 360 acres, at $3^75 per acre? 

Ans, 540 acres. 

5. Borrowed 185 quarters of com when the price was 
198.; how much must 1 pay when the price is 17 s. 4 d. ? 

Ans. 202fj. 

6. A person, owning |- of a coal mine, sells f of his share 
for 171 is. ; what is the whole mine worth ? Ans. 3S0iS. 

7. If f of a gallon cost f of a dollar, what costs f of a 
tun ? ; ; . Ans. $ 140. 

8. At 1^ iS . per cwt, what cost 3i lbs. ? . Ans. lOf d. 

9. If 4^ cwt. can be carried 36 miles for 35 shillings, how 
many pounds can be carried 20 miles for the same money ? 

Ans. 907^ lbs. 

10. If the sun appears to move from east to west 36Q de- 
fi^rees in 24 hours, how much is that in each hour ? -— — in 
each minute ? in each second ? 

Ans. to lasty 15" of a deg. 

II. If a family of 9 persons spend $ 450 in 5 months, how 
much would be sufficient to maintain th^m 8 months if 5 
persons more were added to-the family? Ans, $ 1120* 

Note. Exercises 14th, 15th, 16th, 17th, 18th, 19di,*and 
20th, '* Supplement to PracHons^^^ afford additional examples 
in single and double proportion, should more examples bt 
thought necessary. 



IT M. 1. Two men own aticket; ihe first owns ^ tad 
Ike second owns f of it ; the ticket draws a prize of tf doi^ 
»r8; what is each man's shu^ ol\!ix^iDjn»!^^ 
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2. Two men purchase a ticket for 4 dollam, of trliich one 
pays 1 dollar, and the other -3 dollars ; the ticket draws 40 
dollars ; what is each man's share of the money ? 

3. A and B bought a quantity of cotton; A ]*aid 100 
dollars, and B 200 dollars; they sold it so as to gain 30 
dollars ; what were their respective 'shares of the gain ? 

The process of ascertaining the respective gains or losses 
of individuals, engaged in joint trade, b called the Rule of 
FeUoufuhip, 

The money, or value of the articles employed in trade, is 
called the Capital^ or Stock ; the gain or loss to be shared is 
called the Dimdeiid. 

It is plain, tliat each maii^s gain or loss ought to have tiie 
same relation to the wImU gain or loss, as his Bhtire of the 
stock does to the whole stock* 

Hence we have this Rule : — As the whole stock : to each 
man's sha;re of the stock : : the whole gain or loss : his share 
of the gain or loss. 

4. Two persons have a joint stock in trade ; A put in 
$250, and B $350; they gain $400; what is each man's 
!^are of the profit? 

OPERATION. 
A*s slock, $250 ^ Then, 

B's stock, $350 f 600 : 250 : : 400 : 166*666§ dolls. A's gain. 
Whole stock, $C00 ) GOO : 350 : : 400 : 233*333^ dolls. B's gain. 

The pupil will perceive, that the process may be contract- 
ed by cutting off an equal Dumber of ciphers from the first 
and secondj or first and third terms; thus, 6 : 250 : : 4 : 

leo'eeef, &c. ^ 

It is obvious, the correctness of the work may be ascer- 
tained by finding whether the sums of the shares of the gains 
are equal to the whole gain ; thus, $ 166'666} -f $ 233'333| 
= $ 400, whole gain. ^ 

6. A, B and C trade in eompany ; A's capital was $ 175, 
B's $200, andC's $500; by misfortune they lose $250; 
what loss must each sustain ? ( $ 50% A's loss. 

Ans. { $ 57'142f , B's loss. 
( $ 142*857|, C's loss. 
S.Divide $600 among 3 persons, so that their shares 
nay be to each other as 1, 2, 3, respecti\ely. 

Afis. $ 100, $ 200, and $ 300. 
R 



^ 
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7. Two merchants, A and B, loaded a ship vnik 500 
Ikhds. of rum ; A load«d 350 hhds., and B the rest ; in a 
stonn, the seamen were obliged to throv/ overboard 100 
hhds. y how much must each sustain of the loss ? 

Am, A 70, and B 30 hhds. 

8. A and B companied ; A put in $ 45., and took out f 
of the gain ; how much did. B put in ? Am, $ 30. 

Note. They took out in the same proportion as they put 
in ; if 3 fifths of the stock is $ 45, how much is 2 fifths 
of it ? . 

9. A and B companied, and trade with a joint capital of 
$ 400 ; A receives, for his share of the gain, ^ as much as B ; 
what was the stock of each ? 

. ( $ 133*333^, A's stock. 
^^" I $266*666f, B's stock. 

10. A bankrupt is indehted.to A $780, to B $460, and 
to G $760; J4i8 estate is worth only $600; how must it 
be divided ? 

Note, The question evidently involves the principles of 
fellowship, and may be wrought by it. 

Ans, A $ 234, B $ 138, and C $ 228. 

11. A and B venture equal stocks in trade, and clear 
$ 164 ; by agreement, A was to have 5 per cent, of the 
profits, because he managed the concerns ; B was to faaive 
but 2 per cent ; wl[at was each one's gain ? and how much 
did A receive for his trouble ? 

Am. A's gain was $117*142^, and B's $46,857f, and 
A received $ 70*285f for his trouWe. 

12. A cotton factory, valued at $ 12000, is divided into 
100 shares ; if the {m)fits amoi^to 15 per cent, yearly, what 

will be the profit accruing to Ip share ? to 2 shares ? 

to 5 shares ? to 25 .shares? 

Ans. to the Itut. $450. 
13* In the above-mentioned factory, repan^' are to he made 
which will cost $ 340 ; what mil be the tax, on each share, 
necessjBiry to laise the^ si|m ? — ^^ on 2. shares i ■ ■» > > on. 3 
shaves ? -r^"^ oii: 10 shares ? Asm^ to the lost,. $ 3ii^ 

l4. V 2k towm raise a tax of $ ISdO, and A& whote toirai^ 
be valued at $37000^ what will that be on ,$4 ? What 
wjtt be tlvB tsxof a ^an whose property is valued at $ 1780 ? 

Ab8. $ K)S OB a dcHlar, and $ 89 ott ^klTSD* 
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IT M. In assessing taxes, it is necessary to ^are an in-^ 
vcntoiy of the property, both real and personal, of the whole 
town, and also of the whole number of polls ; and, as the polls 
are rated at so much each, we must first take out from the 
tokole tax what the polls amount to, and thj remainder is to 
be assessed on the property. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1, 2, 3, 
&c.^ to 10 dollars ; then on 20, 30, &c., to 100 dollars ; and 
then on 100, 200, &€., to 1000 dollars. Then, knowing the 
inventory of any individual, it is easy to find the tax upon his 
property. i 

15. A certain town, valued at $64530, raises a tax of 
$2259^90; there are 540 polls, which are taxed $'60 
each; what is the tax on a dollar, and what will be A'stax, 
whose real estate is valued at $ 1340, his personal property 
at $ 874, and who pays for 2 polls ? 

540 X '60 = $324, amount of the poll taxes, and 
$2259'90 — $324 == 1936'90, to be assessed on property. 
$64530 : $1936*90 : : $1 : *03; or, im^=:'03,taxon $1. 



doUf. dolls. 

Tax on 1 is *03 

2 .. *06 

3 •. *09 

4.. '12 

5.. 45 

6 .. 48 

7.. '21 

8 .. '24 

9.. '27 



TABLE. 

doUft. dallft 

Tax on 10 is '30 

., 20 .. '60 

30 .. '90 

40 .. 1'20 
50 .. 1'50 
60 .. 1'80 
70 .. 2'10 
80 .. 2'40 
90 .. 2'70 



..^....••i 



dblli. dolls. 

Tax on 100 is 3' 



200.. 
300.. 
400.. 
500.. 
600.. 
700 .. 21' 
800 .. 24' 
900.. 
1000 .. 



6' 

9' 

12' 

15' 
18' 



Now, to find A's tax, his real estate 
by the table, that 

The tax on - - - $ 1000 - 
Theta3fon - - - 300 - 

The tax on - - - * 40 - 



27" 
30' 

being $ 13,40, 1 find^ 



- is - - 



Tax on his real estate -'---- - -- 

In like manner I find the tax on his personal > 
property to be -•------) 

2 polls at *60 each, are ------- 



$30' 
9' # 
1'20 

$ 40'20 

26'22 

1'20 



Ammmty $67'62| 
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16. Wbat will B's t&x amount to, whose inveBtory is 874 
dollars real, and 210 dollars personal property, and wkopays 
for 3 polls? Ana. $34^32. 

17. What will be the tax of a man, paying for 1 poll, 

whose property is valued at $ 3482 ? at $ 768 ? 

at $ 940 ? at $ 4657 ? Ans. to the lusty $ 140*31. 

18. Two men paid 10 dollars for the use of a pasture 1 
month ; A kept in 24 cows, and fi 16 cows ; how much 
should each pay ? 

19. Two men hired a pasture for $ 10 ; A put in 8 cows 
3 months^ and B put in 4 cows 4 months ; how much should 
each pay ? 

IT 100. The pasturage of 8 cows for 3 months is the 
same as of 24 cows for 1 month, and the pasturage of 4 cows 
for 4 months is the same as of 16 cows for 1 month. The 
•hares of A and B, therefore, are 24 to 16, as in the former 
question. Hence, when time is regarded in fellowship, — 
Mtdliply each one^s stock by the time he contiTnues it in trader 
and use the product for his share. This is called Dovble FeU 
lawsh^, Ans, A 6 dollars, and B 4 dollars. 

20. A and B enter into partnership ; A puts in $ 100 
6 months, and then puts in $ 50 more ; B puts in $ 200 4 
months, and then takes out $80 ; at the close of the year, 
they find that they have gained $95 ; what is the profit of 
each? A^ ♦$43'711,A's share. 

■^' I $51'288,B's share. 

21. A, with a Capital of $600, began trade Jan. 1, 1826, 
and, meeting with success, took in B as a partner, with a 
capital of $600, on the first of March following; four 
months after, they admit C as a partner, who brought $ 800 
stock ; at the close of the year, they find the gain to be 
$ 700 ; how must it be divided among the partners ? 

C $ 250, A's shares 

Ans. < $ 250, B^s share. 

( $200, C's share. 

QUESTIONS. 

1. What IS fellowship ? 2. What is the rule for opemt- 
ing? 3. When time is rega.rded in fellowship, what is it 
called? 4. What is the method of operating in double 
fellowship? 5. How are taxes assessed? 6. How vk 
fellowship proved ? 
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JL££iaATZON. 

II 101. Alligation is the method of mixiDg two or more 
simples, of different qualities, so that the composition may be 
of a mean, or middle quality. 

When the quantities and prices of the simples are given|^^ 
to find the mean price of the mixture, compounded of them^ 
the process is called Alligation Medial. 

1. A farmer mixed together 4 bushels of wheat, worth 
150 cents per bushel, 3 bushels of rye, worth 70 cents per 
bushel, and 2 bushels of com, worth 50 cents per bushel; 
what i^ a^bushel of the mixture worth ? 

It is plain, that the cost of the whoU^ divided by the num" 
her of hushelSj wHl give the price of one busheL 

4 bushels, at 150 cents, cost 600 cents. 

3 at 70 210 

2 at 50 100 J4a=:ioiJcts. ilw. 



9 bushels cost 910 cents. 

2. A grocer mixed 5 lbs. of sugar, worth 10 cents pfer lb., 
8 lbs. worth 12 cents, 20 lbs. worth 14 cents ; what is a 
pound of the mixture worth ? Ans, 12^ J. 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 5 ounces 22 carats fine ; what is the fine- 
ness of the mixture ? Ans, 21^. 

4. A grocor puts 6 gallons of water into a cask containing 
40 gallons of rum, worth 42 cents per gallon ; wlnt is a gal- 
lon of the mixture worth ? Ans. 36^ cents. 

5. On a certain day the,mercury was observed to stand in 
the thermometer as follows : 5 hours of the day, it stood at 
64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees : what was the fhsan temperature 
for that day ? • 

It is plain this question does not differ, in the mode of it» 
operation, from the former. Ans. 69^ degrees. 

IT 102. When the mean price or rate, and the prices or 
rates of the several simples are given, to find the proportion* 
or quantities of each simple, the process is called AUigation 
AUemate : alligation alternate is, therefor**, the reverse of 
alliffiitiou medial, and may be proved by it. 
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1. A man has oats wortb 40 cents per bushel, which he 
wishes to mix with corn worth 5Q cents per bushel, so that 
the mixture may be worth 42 cents per bushel ; what pro- 
portions, or quantities of each, must he take ? 

Had the price of the mixture required exceeded the price 
of the oats, by just as much as it fell short of the price of 
the corn, it is plain, he must have taken equal quaniities of 
oats and corn ; had the price of the mixture exceeded the 
price of the oats by only J as much as it fell short of 
the .price of the com, the compound would have required 2 
times as much oats as corn ; and in all cases, the less the 
difference between the price of the mixture and that of one 
of the simples,, the greater must be the quantity of that sim- 
flcy in proportion to the other ; that is, the quantities of the 
simples must be inversely as the differences of their prices 
from the price of the mixture ; therefore^ if these differen- 
ces be mutually exchanged^ they v^^ill, directly^ express the 
relative quantities of each simple necessary to form the com- 
pound required. In the above example, the price of the 
mixture is 42 cents, and the price of the oats is 40 cents f 
consequently, the difference of their prices is 2 cents : the 
price of the com is 60 cents, which differs from the price 
of the mixture by 8 cents.. Therefore, by exchanging these 
differences, we have 8 bushels of oats to 2 bushels of com, 
for the proportion required. 

Ans, 8 bushels of oats to 2 bushels of com^ or in that 
^proportion. 

The correctness of this result may now be ascertained by 
the last 'rule ; thus, the cost of 8 bushels of oats, at 40 cents, 
is 320 cents; and 2 bushels of corn, at 50 cents, is 100 
cents ; then, 320 + 100 =: 420, and 420, divided by the num- 
ber of bushels, (8 -j- 2,) = 10, gives 42 cents for the price of 
the mixture, 

2. A merchant has several kinds of tea ; some at 8 shil- 
lings, some at 9 shillings, some at 1 1 shillings, and somie 
at 12 shillings per pound ; what proportion of each must 
he mix, that he may sell the compound at 10 shillings per 
pound ? 

Here we have 4 simples; but it is plain, that what hsui 
just been proved of two will apply to. any number of paira^ 
if in each pair the price of one simple is greater^ and that of 
file other less, than the price of the mixture required*. 
Hence we have this 
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BULB. 

The mean rate and the several prices heing reduced to 
the same denomination, — cor.nect with a continued line each 
price that is less than the mean rate with one or more thai 
is OREATEA, and ea<:h price greater than the tnean rale 
with one or more that is less. 

Write the difference between the mean rate^ or price j and 
the price of each simple opposite the price unth which it is 
connected; (thus the difference of the two prices in each 
pair will be mutually exchanged ;) then the sum of the differ- 
encesy, standing against any price^ will express the relative 
QUANTITY to be taken of that price. 

By attentively considering the nile, the pupil will per* 
ceive, that there may be as many different ways of mixing 
the simples, and consequently as many different answers, as 
there are different ways of linking the several prices. 

We will now apply the rule to solve the last question :— » 

OPERATIONS.. 
OfS. 

Or, 

10*. 



/ 9*. 1—2) 




— 2+t=3 



=3) 



— l+2=8t-^^- 
-2 =2) 



Here we set down the prices of the simples, one directly 
under another, in order, from least to greatest, as this is 
most convenient, and write the mean rate, (10 s.) at the 
left hand. In the first way of linking, we find, that we 
may take in the pMortion of 2 pounds of the teas at 8 
and 12 s. to 1 pound at 9 and 11 s. In the second way, 
we find for the answer, di pounds at 8 and lis. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound ? 

Ans, In tht proportion of 2 lbs. at 8 and 10 cents to 6 
lbs. at 14 cents. 

Note, As these quantities only express the proportions of 
each kind, it is plain, thxit a compound of the same mean 
price will be formed by taking 3 times, 4 times, one half^ or 
any proportion, of each quantity. Hence, 
. When the quantity of one simple is given, after findicg 
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the proportional quantities, by the above rule, we may say. 
As the PROPORTIONAL quantity : is to the given quantity: : 
90 is each of the other proportional quantities : to the re- 
quired quanUities of each. 

4. If a man wishes to mix 1 gallon of brandy worth 
16 s. with rum at 9 s. per gallon, so that the mixture 
may be worth 11 s. per gallon, how much rum must he 
use ? 

Taking the differences as above, we find the proportions 
to be 2 of brandy to 5 of rum ; consequently, 1 gallon of 
brandy will require 2^ gallons of rum. Ans, 2^ g&Uons. 

6. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which he would mix so as to form a com- 
pound worth 10 cents per pound ) what must be the pro* 
portions of each kind ? 

Ans. 2 lbs. of the first and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

of the others ? if 4 lbs., what? if 6 lbs., what ? 

if 10 lbs., what? if 20 lbs., what ? 

Ans. to the last, 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and 32 d. per 
pound ; he would mix 6 pounds of the first sort with the 
others, so as to form a compound worth 24 d. per pound ; 
how much of each sort must he use ? 

Ans, 6 lbs. of the second, and 7^ lbs. of the third. 

8. How many gallons of water, of no value, must be 
mixed with 60 gallons of rum, worth 80 cents per gallon, to 
reduce its value to 70 cents per gallon ? Ans. S^ gallons. 

9. A man would mix 4 bushels of wheat, at $1'50 
per bushel, rye at $1*16, corn ot $ *75, and barley 
at $ '50, so as to sell the mixture at $ *84 per bushel j 
how much of each may he lise ? 

10. A goldsmith would mix gold 17 carats fine with 
some 19, 21, and 24 carats fine, so that the compound may 
be 22 carats fine ; what proportions of each must he use ? 

Ans. 2 of the 3 first sorts lo 9 of the last. 

11. If he use 1 oz. of the first kind, how much must 
he use of the others? What would be the quantity of the 
compound ? Ans. to last, 7^ ounces. 

12. If he would have the whole compound consist of 15 

oz., how much must he use of each kind ? if of 30 

•z., how much of each kind ? if of 37^ oz., how much ? 

Ara. to the lasty 6 oz. of the 3 first, and 22^ o:^. of the last. 
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Hence, when the quantity of the compound is gtweuy we 
may say, Aa the sum of the PROPORTiaNAL quantities^ found 
by the ABOVE rule, is to the qtiantUy peqcircd, so is eaeA 
PROPORTIONAL quantity y fownd by the ruUy to the RE<i0lRCD 
quantity of each. 

13. A man would mix 100 pounds of sugar, some at 8 
cents, some at 10 cents, and some at 14 cents per pound, so 
that the compound may be worth 12 cents per pound ; how 
much of each kind must he use ? 

We find the proportions to be, 2, 2, and 6. Then, 2+2 
-{- 6 == 10, and (2 : 20 lbs. at 8 cts. ^ 

It : Iff ::<2 : 20 lbs. at 10 cts. > ili». 

(6 : 60 lbs. at 14 cts. ) 

14. How many gallons of water, of no value, must be 
mixed with brandy at $ 1^20 per gallon, so as to fill a ves- 
sel of 75 gallons, which may be worth 92 cents per gallon ? 

Ans. 17^ gallons of water to 57^ gallons of brandy. 

15. A grocer has currants at 4 d., 6 d., 9d. and lid. per 
lb. ; a^d he would make a mixture of 240 bis., so that the 
mixture may be sold at 8 d. per lb. ; how many pounds of 
each sort may he take ? 

Ans. 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, &c. 

Note., This question may have five difierent answers. 

1. Wh?t is alligation ? 2. medial ? 3. the 

rule for operating ? 4. What is alligation alternate ? 5. 
When the price of the mixture, and the prit?e of the several 
simples, are given, how do you find the proportiotuU quantir 
ties of each simple ? 6. When the quantity of one simple is 
given, how do you find the others ? 7. When the quantity 
of the whole compound is given, how do you find the quan- 
tity of each simple ? « 
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mrODECIMAZS. 

IT 103. Duodecimals are fractions of a foot. . The word 
is derived from the Latin word duodedm^ whicK signifies 
twelve, A foot, instead of being dinded decimally into ten 
iqual parts, is divided duodecimaUy into twelve equal parts^ 



?' 
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called inchei, or primes^ marked thu8, ('). Again, each of 
these parts is conceiTed to be divided into twelve other equal 
parts, called teconcfv, (''). In like manner, each second is 
conceived to be divided into twelve equal parts, called thiirdsi 

'") ; each third irto twelve equal parts, called fourths^ 

"") y and so on to any extent. 
In this way of dividing a foot, it is obvious, that - 

1' inchy or prwiey is------i^ of a foot 

1" second is ^ of -j^, - - - 1:= ^iz ^^ * ^^^^ 
1'" third is xV ^^ iV ^^ iVj - - = ttW ^^ * ^^^^ 
1"" fourth is -j^ of T^ of 1^ of tVj = airf^^ ^^ * ^^^^' 

I'^^'fifthiSTVofTVofT^ofTVofT^, =:^^3^0faf00t,&C. 

Duodecimals are added and subtracted in the same man- 
ner as compound numbers, 12 of a less denomination making 
1 of a greatery as in the following 

TABLE. 

12"" fourths make 1'" third, 
12"' thirds - - - 1" second, 
12" seconds - - 1' inch or prime, 
12' inches, or primes, 1 foot. 

j!Vb/€. The marks, ', ", "', "", &c., which distinguish the 
different parts, are called the indices of the jparto or denomi« 
nations. 



MULTIPLICATION OF DUODECIMALS. 

Duodecimals are chiefly used in measuring surfaces and 
solids, 

1. How many square feet in aboard 16 feet 7 inches long, 
and 1 foot 3 inches wide ? 

Note, Length X breadth = superficial contents, (IT 25.). 

OPERATION. 7 iQcbes, or primes, = -^ of a 

Lenath 16 T ^^^^' ^^^ ^ ^"^^^^ = ^ of a foot ; 

Tlrpniljh 1 ^/ 'consequently, the product of T X 

ureaatn, i ^ 3' = ^ of a foot, that is, 21" 

,4 1' 9" =1' and 9" ; wherefore, we set 

16 7' down the 9", and reserve the 1' 

to be carried forward to its proper 

Jm. 20 8' 9" place. To m\A\.\^VN[ \^ feet by 3/ 
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ifl tG^ake -^ of J^ =: ff , that is, 48' ; and the 1' which we 
rescued makes 49^, =: 4 feet 1' ; we therefore Btt down 
the 1', and carry forward the 4 feet to its proper place. 
Then, multiplying the multiplicand hy the 1 foot in the mul- 
tiplier, and adding the two products together, we obtain the 
Answer^ 20 feet, 8', and 9". 

The only difficulty that can arise in the multiplication of 
duodecimals is, in finding of what denomination is the pro- 
duct of any two denominations. This may be ascertained as 
above, and in all cases it will be found to hold true, that the 
product of any tuoo denominations wUl always he of the denomi- 
nation denoted by the sum of their indices. Thus, in the 
above example, the sum of the indices of 7' X 3' is " ; con- 
sequently, the product is 21'' ; and thus primes multiplied 
by primes will produce seconds y primes multiplied by seconds 
produce thirds; fourths multiplied hj fifths produce ninths^ &c. 

It is generally most convenient, in practice, to multiply the 
multiplicand first by the feet of the multiplier, then by the 
inches, &c., thus : — 

ft- 16 ft. X 1 ft. = 16 ft., and T X 

16 r 1 ft = r. Then, 16 ft. X 3' = 48' 

1 3' =z 4 ft., and T X 3' =z 21^' = 1' 9". 

jg rj, The two products, added together, give 

^ J/ g// for the Answer J 20 ft. 8' 9", as before. 



20 8' 9" 



2. How many solid feet in a block 15 ft. 8' long, 1 ft. 5' 
wide, and 1 ft 4' thick ? 

OPERATION. 
ft- 
Lengthy 15 8' 

Breadthy I 6' 



15 8 
6 6 



22 2 

ThicknesSj 1 4 



22 2 
7 4 

A». 29 T 



4" 



The length multiplied by the 
breadth, and that product by the 
thickness, gives tiie solid conr 
tentSy (IF 36.) 



4// 



4// 

9// 4/// 
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From Uiese examples we derive the following Rui^-^ 
Write down the denominations as compound numbers^nd 
in multiplying lemember, that the product of any two de- 
nomination«i will always be of that denomination denoted by 
the 9uni of their indices. 

BXAMPLES FOR PRACTICE. 

3. How many square feet in a stock of 15 boards, 12 ft. 
8' in length, and 13' wide ? Ans. 205 ft. 10'. 

4. What is the product of 371 ft. 2' 6" multiplied by 
181 ft. V 9" ? Ans. 67242 ft. 10' 1" 4'" 6"". 

Note. Painting, plastering, paving, and some other kinds 
of work, are done by the square yard. If the contents in 
square feet be divided by 9, the quotient, it is evident, will 
be square yards. 

h. A man painted the walls of a room 8 ft. 2' in height^ 
and 72 ft. 4' in compass ; (that i&, the measure of all its 
sides ;) how many square yards did he paint ? 

Ans. 65 yds. 6 ft. 8' 8". 

6. There is a room plastered, the compass of which is 
47 ft. 3', and the height 7 ft. 6' ] what are the contents ? 

Ans. 39 yds. 3 ft 4' 6". 

7. How many cord feet of wood in a load 8 feet long, 4 
feet wide, and 3 feet 6 inches high ? 

Note. It will be recollected, that 16 solid feet make a 
cord foot. Ans, 7 cord feet 

8. In a pile of wood 176 ft. in length, 3 ft. 9' wide, and 
4 ft. 3' high, how many cords ? 

Ans. 21 cords, and 7,1^^ cord feet over. 

9. How many feet of cord wood in a load 7 feet long, 3 
feet wide, and 3 feet 4 inches high ? and what will it come 
to at $ ^0 per cord foot ? 

Ans. 4 1 cord feet, and it will come to $ 1*75. 

10. How much ^ood in a load 10 ft in length, 3 ft. 9' in 
width, and 4 ft 8' in height? a.nd what will it cost at $ 1*92 
per cord ? 

Ans. 1 cord and 2^ cord feet, and it will come to 
$ 2'62f 

IT 104. Remark. By some surveyors of wood, dimen- 
sions are taken in feet and decimals of a foot. For this pur- 
pase, make a rule or scale 4 feet long, and divide it into leet, 
Mad each foot into ten eijual p^ixls. On one end of the rale| 
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for 1 foot, let each c( these parti be diTi<M iato 10 other 
equal parts. The former division will be lOths, ai^d the lat- 
ter lOOths of a foot. Such a rule will be found yeiy eon* 
yenient for surveyors of wood and of lumber, for painters, 
joiners, &c. ; for the dimensions taken by it being in feet and 
decimsds of a foot, the casts will be no othe^ than so many 
operations in decimal fractions. 

11. How many square feet in a hearth stone, which, by a 
rule, as above described, measures 4^5 feet in length, and 
2^6 feet in width ? and what will be its cost, at 75 cents per 
square foot ? Atis, 11^7 feet; and it will cost $ 8^75. 

12. How many cords in a load of wood 7^5 feet in J^ngtb, 
3^6 feet in width, and 4^8 feet in height ? Ans. 1 CQra^l^A. 

13.. How many cord feet in a load of wood 10 feet long, 
3^4 feet wide, and 3^5 feet high ? Ans. 7^. 

QUESTIONS. 

1. What are duodecimals? 2. From what is the word 
derwedl 3. Into how many parts is a foot usually divided, 
and what are the parts called ? 4. What are the other de 
nominations ? 5. What is understood by the indicef of the 
denominations ? 6. In what are duodecimals chiefly uttd? 
7. How are the contents of a surface bounded by straight lines 
found ? 8. How are the contents of a solid found ? 9. How 
is it known of what denomination is the product of any two 
denominations ? 10. How may a scale or rule be formed 
for taking dimensions in feet and decimal parts of a foot ? 
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INVOKUTZOir. 

tr 105. Involution, or the raising of powers, is the mul- 
tiplying any given number into itself continually a certain 
number of times. The products thus produced are cafled 
the powers of the given number. The number itself is called 
the firH power, or root. If the first power be multiplied bf 
itselfy the product is called the second power or square ; U 
the square be multiplied by the first power, the product it 
called the ^Airdf p^ower. or aibe^ &c. ; tnus, 

6 is the root, or 1st power, of 5» 
5X5= 25 is the 2d power, or square, of 5, =5« 
6X5X5=123 is the 3d power, or cube, of 5, =5*. 
PX5X5X5=;:e25 is the4thpiwer,Qrbiq^fidrate,or6, :;;=W> 

4^ 9 



••?• 
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The nnmber denotiDg the power is called the index, or 
eipaneni; thus, 6^ denotes tiiat 5 is raised or involved to 
the 4th power. 

1. What is the square, or 2d power, of 7 ? Ans. 49. 

2. What is the square qf 30 r Ans. 900. 

3. What is the square of 4000 ? Ans. 16000000. 

4. What is the cube, or 3d power, of 4 ? Ans. 64. 

5. What is the cube of 800 ? -Ans. 612000000. 

6. What is the 4th power of 60 ? Ans. 12960000. 



of 2? 



of 3? 



Ans. 1, 4, 9, and 16. 

-. of 2 ? of 3 ? 

Ans. 1, 8, 27, and 64. 
-off? of -J? 



-^l^- h Hy and If. 
^ofi? of i? 

- the 5th power of J ? 
Ans. ^, and ■^. 
the cube ? 



7. What is the square of 1 ? 
of4? 

8. What is the cube of 1 ? 
.*f 4 ? 

9. What is the square of § ? 

10. IVhat is the cube of f ? ■ 
il. What is the square of ^ ? • 

12. What is the square of 1^5 ? 

Ans. 2'25, and 3*375. 

13. What is the 6th power of 1*2 ? Ans. 2*985984. 

14. Involve 2 J to the 4th power. 

Note. A mixed number, like the above, may be reduced 
to an improper fraction before involving : thus, 2^ = f ; or 
it may be reduced to a decimal ; thus, 2^ = 2*25. 

Ans. ^^ = 25^1^. 

15. What is the square of 4J ? Ans. ^i^ = 23ff . 

16. What is the value of 7*, that is, the 4th power of 7 ? 

Ans. 2401* 

17. How much is 9* ? 6* ? 10* ? 

Ans. 729,7776, 10000. 

3«? 4»? 5»? 



18. How much is 2^ ? 
— 6»? 10»? 



Ans. to last, 100000000. 

The powers of the nine digits, from the first power to the 
fifVh, may be seen in the following 

TABLE. 



Roots . 


or 1st Powers 


pr 


2| 3| 4| 6 


61 • V 


■ 6 


ir 


Squarec 


or 2d Powers 


i^ 


4 9 


16 t5 


36 { 49 


64 


61 


Cubes - 


or 3d Powers 


1 


8 27 


64 m 


■Sl6 


*» 


6ii 


"7^ 


Biquadrates 


or 4th Powers 


1 


16 1 81 


256 625 1 


1296 


2401 


4096 


6661 


j SanoUds 


or 5th Powers 


I 132 (243 


1024 312517Ti'6il6807 


2a:j(js 


5d(M9 
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;; ^' BvoKUTzoir. 

lr IM. Eyolulion, or the extracting of roots, is the me-* 
thod of finding the root of any power or number. 

The rootj as we have seen, is that number, which, by ft 
continual multiplication into itself, produces the g;iTen power. 
The square root is a number which, being squared, will pro- 
duce the given number; and the cube^ or third root^ is a num- 
ber which, being cubed or involved to the 3d power, will 
produce the given^ number : thus, the square root of 144 is 
12, because 12^ = 144 ; and the cube root of 343 is 7, be- 
cause 7^, that is, 7X7X7, = 343 ; and so x>f other num- 
bers. 

Although there is no number which will not produce a 
perfect power by involution, yet there are many numbers of 
which precise roots can never be obtained. But, by the 
help of decimcdsy we can approximate, or approach, towards 
the root to any assigned degree of exactness. Numbers, 
whose precise roots cannot be obtained, are called stard 
numbers, and those, whose roots can be exactly obtained, are 
called rational numbers. 

The square root is indicated by this character ^ placed 
before the number ; the other roots by the same character, 
with the index of the root placed over it. Thus, the square 
root of 16 is expressed v 16 ; and die cub e root of 27 is 

expressed ^27; and the 6th root of 7776,5j'7776. 

When 'the power is expressed by several numbers, with 
the sign -|- or — between them, a line, or ptnculunij is drawn 
from the top of the sign over all the parts of it ; thus, the 

square root of 21 — 5 is ^/ 21 — 5, &c. 



HZTRACTZOir OF TBS SQUARB 

ROOT. 

IT 107. To extract the square root of any number is to 
find a number, which, being multiplied into itself, shall pro- 
duce the given number. 

1. Supposing a man has 625 yards of carpeting, a yard 
wide, what is the length of one side of ^ ^^vtift ^^^ts^^"^ 



soa 
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floor of which the carpeting will cover ? that is, what is one 
tide of a square, which contains 625 square yards ? 

We have seen, (IT 35,) that the contents of a square sur- 
ftce is found by multiplying the length of one side into it- 
selfi that is, by raising it to the second power; and hence, 
having the contents (625) given, we must extract its square 
root to find one side of the room. 

This we must do by a sort of trial : and, 

1st We will endeavour Cto ascertain how many figures 
t::ttt will be in the root "» This we can easily do, by point- 
ing off the number, from units, into periods of two figures 
eftch ; for the square of any root always contains just ttmce as 
many, or one figure less than twice as many figures, as are 
in Uie root ; of which truth the pupil may easily satiiafy him- 
self by triaJ. Pointing off the number, we find, that the 

root will consist o£two figures. 



OPERATION. 

^25 (2 

4 



825 



Fig. I. 



a ten and a unit. 

2d. We will now seek for 
the first figure, that is, for 
the tens of the root, and it is 
plain^ that we must extract it 
from the left hand period 6, 
(hundreds.) The greatest 
square in 6 (hundreds V we 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(tens, = 20 ;) therefore, we 
set 2 (tens) in the root The 
rooty it will be recollected, is 
one side of a square. Let us, 
then, fonri a square, (A, Fig. 
I.) each side of which shall be 
supposed 2 tens, = 20 yards, 
expressed by the root now 
obtained. 
The contents of this square are 20 X 20 = 400 yards, now 
disposed of, and which, consequently, are to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
deduction is most readily performed by subtracting the square 
number 4, (hundreds,) or the square of 2, (the figure in the 
root already found,) from the period 6, (hundreds,) and bring- 
ing down the next period by the side of the remainder, 
msJdng 22By as before. 
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^ 3d. The square A is now to be enlai^ed by the additioa 
of the 225 remaining yards ; and, in order that the figure 
may retain its square form, it is evident, the addition must 
be made on tujo sides. Now, if the 225 yards be divided by 
the length of the two sides, (20 -f; 20 = 40,) the quotient 
will be the breadth of this new addition of 225 yards to the 
sides c d and 6 c of the square A. 

But our root already found, = 2 tens, is the length of one 
side of the figure A ; we therefore take double thb root, = 4 
lens, for a divisor. 



OPERATION— CONTINUED. 

625(25 
4 

45)225 
225 



Fig. II. 

5aOyd8. 



5ydf. 



to 



d 



S 



90 

B -L 

100 



so 

400 



a 



' 5 

DJ 

25 



•g. 



The divisor, 4, (tens,) 
is in reality 40, and we 
are to seek how many 
times 40 is contained ia 
225, or, which is the 
same thing, we may 
seek how many times 
4 (tens) is contained ia 
22, (tens,) rejecting the 
right hand figure of the 
dividend, because we 
have rejected the cipher 
in the divisor. We find 
our quotient, <Aa/ u, the 
breadth of the addition, 
to be 5 yards ; but, if 
we look at Fig. II., we 
shall perceive that this 
addition of 5 yards to the 
two sides does not com- 
plete the square ; for 
' there is still wanting, in 
the comer D, a small 
square, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
add this quotient, 5, to the divisor, 40, that is, place it at the 
right hand of the 4, (tens,) making it 45; and then the whole 
divisor, 45, multiplied by the quotient, 5, will give the con-, 
tents of the whole addition around the sides of the figure A, 
which, in this case, being 225 yards, the same as our divi- 
dend, we have no remainder, and the work is done. Con- 
•equently^ Fig. II. represents the floor of a square room, 25 

S* 



90 

5 

100 






SOydc 



5 yds. 



•••••a 
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jm4b om ft side, whieh 625 square yards of €«rpeting will 
enetly cover. 

The proof may be seen by adding together the several 
parts of the figure, thus : — 

Thu square A contains 400 yards. 

The figure B 100 Or we may prove it 

C ............ 100 by involution, thus : — 

D 25 25 X 25 = 625, as be- 
rk ^TTir fore. 
Proofs 625 

From this example and illustroHon we derive the JoUomng 
general 

RUL£2 

FOR THE EXTRACTIOir OF THE SQUARE BOOT. 

I. Point off ihe given number into periods of two figures 
•aehf by putting a dot over the units, another over the hun- 
dreds, and so on. These dots show the number of figures 
of which the root will consist. 

II. Find the greatest square number in the left hand pe- 
riod, and write its root as a quotient in division. Subtract 
the square number from the left-hand period, and to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in the root, 
and also at the right hand of the divisor ; multiply the di- 
▼isor, thus augmented, by the last figure of the root, and 
subtract the product from^the dividend ; to the remainder 
bring down the next period for a new dividend. 

IV. Double the root already found for a. new divisor, and 
eoQtihue the operation as before, until all the periods are 
brought down. 

Note 1. If we double tlie right hand figure of the last 
divisor, we shall have the double of the root. 

Note 2. As the value of figures, whether integers or 
decimals, is determined by their distance from the place 
0f units, so we must always begin at unit's place to point off 
iAte given number, and, if it be a mixed, number, we must 
point it off both ways from units, and if there be a deficiency 
in any period of decimals, it may be suppKed by a ci]^er. 
ft is plain, the roornnist always consist of so many integers' 
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i&d decimals as there are periods beloBgiDg to eaeh ia tke 
gjiyen number. 

CXAMPLfiS FOR PRACTICi;. 

2. What is the square root of 10342656 ? 

OPERATION. 



• • • • 



10342656 ( 3216, Jnf. 
9 



62 ) 134 
124 



641 ) 1026 
641 



6426 ) 38556 
38556 



3. What is the square root of 43264 ? 

OPEEATION. 

• • • 

43264 ( 20d» Jfil. 

4 



408 ) 3264 
3264 



4. What is the square root of 998001 > Aa$. 999 

5. What is the square root of 23i'09? Ans. 15*3. 

6. What b the square root of 964*5192360241 ? 

Ans. 31^05671. 

7. What is the square root of ^001296 ? Ans. '036. 

8. What is the square root : f *2916 ? Ans. *64. 

9. What is the square root of 36372961 ? Ans. 6031, 

10. What is the square root of 164 ? Anss 12*8 -f. 

If 108. In this last example, as there was a remainder, 
after hringing down all the figures, we continued the opemr* 
tion to decimals, by annexing two ciphers for a new period^ 
and thus we may continue the ojx? ration to any assigned de- 

free of exactness ; but the pupil will readily perceive, thai 
e can never, in this manner, obtam the precise root; for the 
last fij^e ia each dividend will always be a ei^her^ %i\4 ^La 
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last figure in each dbisar is the same as the liist qu&tiem 
figure ; but no one of the nme digits, multiplied into itself, 
produces a number ending with a cipher ; tiberefore, wl^^it^ 
eyer be the quotient figure, there will still be a remainder. 

IL What is the square root of 3 ? Aiis. 1*73 -f. 

12. What is the square root of 10? Ans^ 346 -{-. 

13. What is the square root of 184^2 ? Ans. 13^57 -f-. 

14. YIThat is the square root of | ? 

Note, We have seen, (IT 105, ex. 9,) that fractions arc 
squared by squaring both the numerator and the denomina- 
tor. Hence it follows, that the squme root of a fraction is 
found by extracting the root of the numerator and of the de- 
nominator. The root of 4 is 2, and the root of 9 is 3. 

iifUL. !• 

15. What is the square root of ^? Ans. f. 

16. YIThat is the square root of -^ ^ Ans, ^ 

17. What is the square root of -^ ? Ans. ^ = |. 

. 18. YIThat is the square root of 20^ ? Ans. 4j^ 

^When the numerator and denominator are not exact 
aquares, the fraction may be reduced to a decimal, and the 
approximate root found, as directed above. 

19. What is the square root of f = *75 ? Ans. ^866 -f • 

20. What is the square root of f f ? Ans. ^912 4* 



SUPPZifiXIQiNT TO THIS SQUARE ROOT. 

QIJEST10:WS. 

1. What is involution? 2. What is understood by a 

power ? 3. the first, the second^ the third, the fourth 

power ? 4. What is the index, or exponent ? 5. How do 
you involve a number to any required power ? 6. What is 
evolution ? 7. What is a root? 8. Can the precise root of all 

numbers be found? 9. What is a surd number? 10. a 

rational? 11. What is it to extract the square root of any 
number ? 12. Why is the given sum pointed into periods of 
two figures each ? 13. Why do we double the root for a 
divisor ? 14. Why do we, in dividing, reject the right hand 
£gure of the dividend ? 15. Why do we place the quotient 
0gure to the right hand oi tiixe ^N\&ot) 16« How may we 
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prove die work ? 17. Why do we point off mixed mimbers 
both ways from units? 18. When there is a remainder^ 
how may we continue the operation ? 19. Why ean we 
nerer obtain the precise root of {;urd numbers ? SO* How 
do we extract the square root of vulgar fractions? 



1. A general has 4096 men ; how many must he place in 
rank and file to form them into a square ? Ans. 64. 

2. If a square field contains 2025 square rods, how many 
rods does it measure on each side ? Jjia, 45 rods. 

3. How many trees in each row of a square orchard con* 
taining 5625 trees ? Ans* 75. 

4. There is a circle, whose ar^o, or superficial contents, 
is 5184 feet ; what will be the length of the side of a square 
of equal area ? V^ld4 = 72 feet, Ana* 

5. A has two fields, one containing 40 acres, and the other 
containing 50 acres, for which B offers him a square field 
containing the same number of acres as both of these ; how 
many rods must each side of this field measure ? 

Am, 120 rods. 

6. If a certain square field measure 20 rods on each side, 
how much will the side of a square field measure, contain- 
ing 4 times as much ? V20 X 20X4 = 40 rods, Ans. 

7. If the side of a square be 5 feet, what will be the side 

of one 4 times as large ? 9 times as large ? 16 

times as large ? 25 times as large ? — - 36 times as 

large? Answers, 10 ft.; 15 ft; 20ft; 25f]t.; and 30ft. 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
as it is in width. 

Note. If tlie field be divided in the middle, it will form 
two equal squares. 

Ans. 24 rods long, and 12 rods wide. 

9. I would set out, at equal distances, 784 apple trees, so 
that my orchard may be 4 times as long as it is broad ; how 
many rows of trees must I have, and how many trees in 
each row ? Ans, 14 rows, and 56 trees in each row. 

10« There is an oblong piece of land, containing 192 square 
rods, of which the width is f as much as the length ; re- 
quired its dimensions. Aa«* \^V\ vl- 
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last figure in each dmsar is the same as the last ^uotMnl 
figure; but no one of the nine digits, multiplied into itself, 
produces a number ending with a cipher ; therefore, wliat^ 
ever be the quotient figure, there will still be a remainder. 

IL What is the square root of 3 ? Ans. 1^73 4-* 

12. What is the square root of 10? Am. 346 -|- 

13. What is the square root of 184^2 ? Ans. 13^57 -f-* 

14. What is the square root of | ? 

Note, We have seeii, (IT 106, ex. 9,) that fractions arc 
squaired by squaring both the numerator and the denomina- 
tor. Hence it follows, that the s^ptare root of a fraction is 
found by extracting the root of the numerator and of the de- 
nominator. The root of 4 is 2, and the root of 9 is 3. 

Ans, |. 

15. What is the square root of ^? Ans. f. 

16. What is the square root of ^^ ? Ans, ^ 

17. What is the square root of -^ ? Ans. ^ = J. 

18. What is the square root of 20f ? Ans. 4j^ 

^When the numerator and denominator are not exact 
squares^ the fraction may be reduced to a decimal, and the 
approximate root found, as directed above. 

19. What is the square root of f i= '75 ? Ans. *866 -f • 

20. What is the square root of f ^ ? Ans. '912 +• 



SUmJSKSNT TO TBZS SQUARE ROOT. 

QUESTIONS. 

1. What is involution? 2. What is understood by a 

power ? 3. the first, the second, the third, the fourth 

power ? 4. What is the index, or exponent ? 6. How do 
you involve a number to any required power ? 6. What is 
evolution ? 7. What is a root? 8. Can the precise root of all 

numbers be found ? 9. What is a surd number? 10. a 

rational? 11. What is it to extract the square root of any 
number ? 12. Why is the given sum pointed into periods of 
two figures each ? 13. Why do we double the root for a 
divisor ? 14. Why do we, in dividing, reject the right hand 
figure of the dividend ? 15. Why do we place the quotient 
figure to the right hand of the divisor? 16. How may we 
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profe the work ? 17. Why do we point off mixed numben 
both ways from units? 18. When there is a remsiiidcry 
how may we continue the operation ? 19. Why ean we 
nerer obtain the precise root of surd numbers ? SO* How 
do we extract the square root of vulgar fractions? 



EXEBCISES. 

1. A general has 4096 men ; how many must he place in 
rank and &Le to form them into a square ? Ans, 64. 

2. If a square field contains 2025 square rods, how many 
rods does it measure on each side ? Ana, 45 rods. 

3. How many trees in each row of a square orchard con- 
taining 5625 trees ? Ana. 75. 

4. There is a circle, whose area, or superficial contents, 
is 5184 feet ; what will be the length of the side of a square 
of equal area ? V^I84 = '^^ ^^^% ^m. 

5. A has two fields, one containing 40 acres, and the other 
containing 50 acfes, for which B offers him a square fiejd 
containing the same number of acres as both of these ; how 
many rods must each side of this field measure ? 

Am, 120 rods. 

6. If a certain square field measure 20 rods on each side, 
how much will the side of a square field measure, contain- 

ing 4 times as much ? n/7Si X 20 X 4 zz 40 rods, iii». 

7. If the side of a square be 6 feet, what will be the side 

of one 4 times as large ? 9 times as large ? 16 

times as large ? 25 times as large ? 36 times as 

large? Asmiers, lOft; 15ft; 20fi; 25ft; and 30ft 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
as it is in width. 

Note, If the field be divided in the middle, it will form 
two eqyL(A squares. 

Am. 24 rods long, and 12 rods wide. 

9. I would set out at equal distances, 784 apple trees, so 
that my orchard may be 4 times as long as it is broad ; how 
many rows of trees must I have, and how many trees in 
each row ? iiiw. 14 rows, and 56 trees in each row. 

10. There is an oblong piece of land, containing 192 square 
rods, of which the width is f as much as the length ; re- 
buked its dimensions. Am* \^V^ VL- 



tl4 SDPPLEMSITT TO THX SQUARE ROOT- If 109^ 

11. There is a circle, whose diameter is 4 inches ; what ii 
the diameter of a circle 9 times as large ? 

Note, The areas or contents of circles are in proportion 
to the 9qiiare$ of their diametersy or of their circumferences. 
Therefore, to find the diameter requiredj square the given 
diameter, multiply the square hy the given ratio, and the 
square root of the product ^vill be the diam eter required. 

S^4 X 4 X 9 = 12 inches, Ans. 

12. There are two circular ponds in a gentleman's pleasure 
ground ; the diameter of the less is 100 feet, and the greater 
is 3 times as large ; what is its diameter ? Ans. 173^2^ feet. 

13. If the diameter of a circle be 12 inches, what is the 
diameter of one ^ as large ? Am. 6 inches. 

IT lOO. 14. A carpenter has a large wooden square; one 
part of it is 4 feet long, and the other part 3 feet long ; whM; 
is the length of a pole, whitii wUl just reach firom one end to 
the other ? 

A Note. A figure of 3 

sides is called a triangle, 
a and, if one of the comers 
] be a square corner^ or righi 

angUj like the angle at B 
in the annexed figure, it is 
called a right-angled frion^ 
ghy of which the square 
"^1^ if of the longest side, A C, 

(called the hypotenuse,) 
is equal to the sum of the squares of the other two sides, A B 

and B C. 

42 = 16, and 3^ = 9 ; then, s^9 + 16 z= 6 feet, Ans. 
16. If, from the comer of a square joom, 6 feet be mea- 
sured oflf one way, and 8 feet the other way, along the sides 
of the room, what will be the length of a pole reaching from 
point to point ? Ans. 10 feet. 

16. A wall is 32 feet high, and a ditch before it is 24 feet 
wide ; what is the length of a ladder that will reach from the 
top of the wall to the opposite side of the ditch ? 

Ans. 40 feet. 

17. If the ladder be 40 feet, and the wall 32 feet, what is 
the width of Uie ditch ? Ans. 24 feet. 

IB, The ladder and ditch given, required the wall. 

Ans. 32 feel 
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19. The distance between the lower ends of two equal 
raflters is 32 feet, and the height of the ridge, aboTO the beam 
on which they stand, is 12 feet ; required the length of each 
rafter. J^. 20 feet. 

20. There is a building 30 feet in length and 22 feet in 
width, and th^ eaves project beyond the wall 1 foot on every 
side ; the roof terminates in a point at the centre of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams on which the rafters rest; what 
is the distance from the foot of the post to the comers of the 
eaves ? and what is the length of a rafter reaching to the 

middle of one side 1 a rafter reaching to the middle of 

one end ? and a rafter reaching to the comers of the eaves ? { 

Answersy in ardery 20 ft. ; 16'62 + ft. ; 18'86 + ft. ; and 
22<36 + ft. 

21. There is a field 800 rods long and 600 rods wide; 
what is the distance between two opposite corners ? 

Ans. 1000 rods. 

22. There is a square field containing 90 acres ; how 
many rods in length is each side of the field ? and how many 
rods apart are the opposite comers ? 

AnswerSj 120 rods ; and 169^7 -f- rods. 

23. There is a square field containing 10 acres ; what dis- 
tance is the centre from each comer ? Ans. 28^28 -f- rods. 



EZTRACTIOir OF TBB CUBE 

ROOT. 

IT 110. A solid body, having six equal sides, and each of 
the sides an exact square, is a cube, and the measure in 
length of one of its sides is the root of that cube ; for the 
length, breadth and thickness of such a body are aU alike ; con- 
sequently, the length of one side, raised to the 3d power, 
gives the solid contents. (See IF 36.) 

Hence it follows, that extracting tne cube root of any nunw 
her of feet is finding the length of one side of a cubic bo- 
dy, of which the whole contents will be equal to the given 
number of feet 

1. What are the solid contents of a cubic block, of whick 
each side measures 2 feet ? Ans, 23=2X2X2 = 8 feet 

21 How many solid feet in a cubic block,'ttea8uring 5 feet, 
on each side? Ans. 5^ =.\^^<'«i^l 
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S. Hov many (cei a length is etch si^e of acabic block, 
eootainuiR )25 solid fe<:t? Aiu. ^125 =: B Teet. 

.Vote. The root may be found \ty trial. 

4. What is the side of a cubic block, containuig 64 solid 

feetf 27 solid feet? 216 solid feet? 512 solid 

feel? Annoert, All.; 3 ft.; Git; and 8 t^. 

5. Supposiag a man has 13824 feet of timber, in separate 
bloekij of 1 cubic foot each ; he wishes to pile them up in 
a cubic pile ; what will be the length of each side of such 
a pile? 

It is evident, the answer is found by estracting the cube 
root of 13824 ; but tliis number is to large, that we cannot 
•o easily find the root by trial as in the former examples ; — 
We will endeavour, however, to do it by a tort of trial; and, 
Ist. We will try to ascertain the niunbcr of figures, of 
which the root will consist. This we may do by pointing 
the number off into periods otlkree figures each (V 107, ex. 1.) 
Pointing off, we see, the 
root will consist of two figures, 
a (en and a wit. Let ue, then, 
seek for the first figure, or 
tens of the root, which must 
be extracted from the lef' 
hand period, 13, (thousands.) 
The greatest cube in 13 
(tliousands) we find by trial, 
or by the table of powers, to be 
8, (thousands,) the root of 
which is 2, (tens;) therefore, 
we place 2 (tens) in the root. 
The root, it will be recollect- 
ed, is one side of a cube. Let 
ns, then, form a cube, (Fig. 1.) 
each side of whieh shall be 
w '' supposed 20 feet, expressed 

400 by the root now obtained. 

_?2. The contents of this cube are 

8000 /i«, ConfoSt. 30X20X20= 8000 solid feet, 

which are now disposed of, and which, consequently, are to 
be deducted fforo the whole number of feet, 13624. 8D0O 
taken bom 13824 l<;sve 6824 feet. This deduction is most 
readily performed by subtracting the cubic uumber, B, or 
tbe eobe of 2, (the figure of the root already found,) froa 
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the period 13, (thousands,) and briDging down the Dfzt {>«• 
riud by tlie bide of the remaiuder, making 6824, as before. 
2d.- The cubic pile A D is now to be cu!arited by the ad- 
ditioD of 5824 solid feet, and, in order to preserve the cubic 
form of tlie pile, the addition must be made on one half of 
its sides, that in, on 3 sides, a, b, aud c. Now, if the 5834 
solid feet be divided by the square contents of these 3 equal 
sides, that is, by 3 times, (20 X 20 = 400) = 1200, the quo- 
tient will be the thickness of tlie aJdition made to each of 
the sides a, b,c. But the root, 2, (tens,) already found, is 
the length of one of these sides ; we therefore square the 
root, 2, (tens,) = 20 X 20 := 400, for the tqiiare contents of one 
side, and multiply the product by 3, the taanber of sides, 
400 X 3 = 1200 ; or, which is the same in effect, and more 
conrenient in practice, we may square the 2, {tens.) and mul- 
tiply the product by 300, thus, 2 X 2=4, and 4 X 300=^1200, 
for the divisor, as before. 

The divisor, 1200, is eon- 
OPERATION-CONTESUED, tained in the divide»l 4 times ; 
consequently, 4 feet is the 
13824(24 Root, thickness of the addiUon made 
^ to each of the three sides, a, ' 

iJtwsw, 1200)5824 Dividend, b, c, and 4 X 1200 =. 4800, is 
4900 the solid feet contained in 

these additions; but, if we 
look at Fig. IT., we shall per- 
ceive, that this addition to the 
3 sides does not complete the 
cube ; for there are delidencies 
in the 3 comers n, r, n. Mow 
the length of each of these 
deficieneiet is the same as the 
length of each aide, that is, 2 
(tens) = 20. and their icidlk 
and lAtcitfWM are each eqiial to 
the last qaotieni figure, (4); 
their contents, therefore, or 
the number of feet required to 
fil these deficiencies, will be 
found by multipl3ring litegquar* 
of the last quotient Rgat, (4') 
= 16, by the length of off the 
deficiencies, tlitlu.,V>^%^J»aft 
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tke l«igt]i of taeli lide, which is ezpmsed hj the former 
qiolieot figuK) 2, (teua.) 3 times 2 (tens) are 6 (tens) = 
60; or, wtiu is the same in effect, and more convenient in 
pfMtice, we mmj muhiplf the quotient figure, 2, (tens,) by 
30, thua, 2 X 30 = 60, as before ; then, 60X16 = 960, con- 
tent! of the thivc deficiencies n, n, n. 

looking at Fig. III., we 
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34 /to. 

|pve» iiumb»; or it may be proved by addill|; together 



perceive there is stiU f 
ficieocy in the corner where 
the last blocks meet This 
deficiency is •& cube, each 
side of which is equal to the 
last quotient figure, 4. The 
cube of 4, therefore, (4X4 
X4 = S4,) will be the solid 
contentBoflhis corner, which 
m Fig. IV. is seen filled. 

Now, the Bum of these sev- 
eral additions, viz. 4800 + 
960 + 64 = 5824, will make 
the subtrahend, which, sub- 
tracted from the dividend, 
leaves no remainder, and the 
work is done. 

Fig. IV. shows the pile 
which 13824 solid blocks ot 
one foot each would make, 
when laid together, and the 
root, 24, shows the length of 
one side of the pile. The 
correctness of the work may 
be ascertained by cubing the 
side DOW found, 24^, thus, 24 
X 24 z= 13824, the 



the contents of all the several parts, Aus, 

8000 = conlentB of Fig. I. 
4800 = addition to the sides a, b, and c, Fig. 1. 
960 = addition to fill the deficiencies n, n, h. Pig. II. 
• 64 = addition to fill the corner e, f, e, Fig. IV. 

18824 =i coBtenti of the whole pile. Fig. IV., U toot m 
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Frcm the Joregoing example and UiustnaioH tee derive the 
foUowvag 

BUUB 

FOR EXTRACTING THE CUBE ROOT. 

I. Separate the given number into periods of three figures 
eachy by putting a point over the unit figure, and every third 
figure beyond ^e place of units. 

II. Find the greatest cube in the left hand period, and put 
its root in the quotient 

III. Subtract the cube thus . found from the said period, 
and to the remainder bring down the next period, and call 
this the dividend. 

IV. Multiply the square of the quotient by 300, calling it 
the divisor. 

V. Seek how many times the divisor may be had in the 
dividend, and place the result in the root; then multiply 
the«.divisor by this quotient figure, and write the product 
under the dividend. 

VI. Multiply the square of this quotient figure by the 
former figure oi figures of the root, and this product by 30, 
and place the product under the last ; under ail write the 
cube of this quotient figure, and call their amount the sub' 
trahend, 

. VII. Subtract the subtrahend from the dividend, and tothe 
remainder bring down the next period for a new dividend, 
with which proceed as before ; and so on, till the whole is 
finished. 

Note 1., If it happens that the divisor is not contained in 
the dividend, a cipher must be put in the root, and the 
next period brought down for a dividend. 

Note 2. The same rule must be observed for continuing 
the operation, and pointing of for decimals, as in the square 
root. 

Note 3. The pupil will perceive that the number which 
we call the dimsor^ when multiplied by the last quotient 
figure, does not produce so large a number as the real sub- 
trahend ; hence, the figure in tiie root must frequently be 
smaller than the quotient figure. 
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£XAMPI.ES FOR PRACTICE. 

6. Vvliat b the cube root of 1860867 ? 

OPERA'nON. 

1860867(123 Ans. 
1 



]> X 300 = 300 ) 860 first Dividend. 

6<)6 
2» X 1 X 30 = 120 

23 = 8 

728 first Subtrahend. 

12* X 300= 43200 ) 132867 second Dividend 

129600 

8* X 12 X 30 z= 3240 

33 = ?7 



7. What 

8. What 

9. What 

10. What 

11. What 

12. What 



132867 second Svbtrahend. 

000000 

s the cube root of 373248 ? Ans. '72. 

s the cube root of 21024576 ? Ans. 276. 

s the cube root of 84*604519 ? . Ans. 4'39. 

8 the cube root of '000343 ? Ans. '07. 

s the cube root of 2 ? Ans. 1'26 +. 

s the ^nbe root of ^ ? An*. §. 
Note. See IT 105, ex. 10, and IT 108, ex. 14. 

13. What is the cube root of Jf^| ? ' Ans. f 

14. What is the cube root of -j^^ ? . Ans. ^ 

15. What is the cube root of -^^ ? Atis. *125 -f . 

16. What is the cube root of y^- ? Ans. -J, 



SUPPIiZSlMEENT TO TBS OTTBXS BOOT. 

QUESTIONS. 

1. What is a cube ? 2. What is understood by the 
cube root ? 3. What is it to e:itract the cube root ? 
4. Why is the square of the quotient multiplied by 300 
for a divisor?. 5. Why, in finding the subtrahend, do 
we multiply the square of the last quotient figure by 30 
thnes the former figure of the root? 6. Why do we 

cube the quotiept figure ? T. Hovj do ^e ^rove the 

operation? % 



T 111. SUPPLSMBNT TO TH£ C|7BE ROOT. 

EXERCISES. 

1. What is the side of a cubical mound, ecpial to one 288 
feet long, 216 feet broad, and 48 feet high ? Ans. 144 feet 

2. There is a cubic box, one,fiide of which is 2 feet; how 
many solid feet does it contain ? Ans. 8 feet. 

3. How many cubic feet in one 8 times as large ? and 
what would be the length of one side ? 

Ans. 64 solid feet, and one side is 4 feet 

4. Inhere is a cubical box, one side of which is 5 feet; 
what would be the side of one containing 27 times as much ? 
64 times as much ? -^ — 125 times as much ? 

Ans. 15, 20, and 25 feet 

5. There is a cubical box, measuring 1 foot on each 

side ; what is the side of a box^8 times as large ? 27 

times ? 64 times ? Ans. 2, 3, and 4 feet 

IF m. Hence we see, that the sides of cubes arc as the 
cube roots of their solid contents^ and, consequently, their con- 
lento are as the cubes of their sides. The same proportion is 
true of the similar sides^ or of the diameters of all solid figures 
of similar forms. 

6. If a ball, weighing 4 pounds, be 3 inches in diameter, 
what will be the diameter of a bail of the same metal, weigh- 
ing 32 pounds? 4 : 32 : : 33 : 63 i4n5. 6 inches. 

7. If a ball, 6 inches in diameter, weigh 32 pounds, what 
will be the weight of a ball 3 inches in diameter ? Ans. 4 lbs. 

8. If a globe of silver, 1 inch in diameter, be worth $ 6, 
what is the value of a globe 1 foot in diameter ? 

Ans. $10368. 

9. There are two globes ; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter ; how many of the 
smaller globes would it take to make 1 of the larger ? 

Ans. 64000. 

10. If the diameter ofjthe sun is 112 times as much a» the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as the sun ? Aiis. 1404928. 

11. If the planet Saturn is 1000 times as large as Ihe 
earth, and the earth is 7900 miles in diameter, '.vhat is the 
diameter of Saturn ? Ans. 79000 miles. 

12. There are two planets of equal density; the diameter 
of the lesSi^s to that of the larger as 2 to 9 ; what is the ra- 
tio of their solidities ? Ans. yf^ ; or, as 8 to 729. 

T* 
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Note. The roots of most powers may be found by the 
square and cube root only : thus, the biquadrate, or 4tb root, 
is the square root of the square root ; the 6th root is the 
cube root of the square n^t ; the 8th root is the square root 
of the 4 A root; the 9th root is the cube root of the cube 
root, &c. Those roots, viz. the 6th, 7th, 11th, &c., which 
are not resolvable by the square and cube roots, seldom oc- 
cur, and, when they do, the work is most easily performed 
by logarithms ; for, if the logarithm of any number be divided 
by the index of the root, the quotient will be the loganthm 
of the root itself. 



ARITBZaBTICAK PROOR&SSIOir. 

IT 112. Any rank or series of numbers, more than two, 
increasing or decreasing by a constant difference, is called an 
Arithmetical Series^ or' Progression. 

When the numbers are formed by a continual addition of 
. the common difference, they form an ascending series ; but 
when they are formed by a continual sxthtraction of the com- 
mon difference, they form a descending series. 

Thus \ ^' ^' 7, 9, 11, 13, 16, &c. is an ascending series. 
'( 16, 13, 11, 9, 7, 6, 3, &c. is a descending series. 

The numbeis which form the series are called the terms 
of the series. The first and la^t terms are the extremes^ and 
the other terms are called the means. 

There are five things in arithmetical progression, any three 
of which being given, the other two may be found : — 

1st. Theirs/ term. 

2d. The last term. 

3d. The number of terms. 

4th. The comvum difference. 

5th. The sum of all the terms. 

1. A man bought 100 yards of cloth, giving*4 cents for the 
first yard, 7 cents for the second, 10 cents for the third) and 
80 on, with a common difference of '3 cents; what was the 
cost of the last yard ? 

As the common difference^ 3, is added to every ywd except 

the lastj it is plain the ]mt ^wd must, be 99 X^, = 297 

^ents^ more thaii .the Jirst yard. Aj«. ^^V ^^\5*a. 
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Hence, token the first terrn^ the common differenrey and the 
marker oftennsj are giv^ to find the laMJarmy — Multiply the 
number of terms, less 1, by the common difference, and add 
the first term to the product for the. iost term. 

2. If the first term be 4, the common difference 3, and 
the number of terms 100, what is the last term? Am. 301. 

8. There are, in a certain triangular field, 41 rows of 
com; the first row, in 1 corner, is a single hill, the second 
contains 3 hills, and so on, with a common diiference of 2 f 
wl^at is the number of hills in the last row ? Ans, 81 hills. 
.4f A man putsr out $1, at 6 per cent, simple interest, 
which, in 1 year, amounts to $ 1^06, in 2 years to $ 1^2, 
and so on, in arithmetical progression, with a common dif- 
ference of $ ^06 ; what would be the amount in 40 years ? 

Ans, $3<40. 

Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
vrincipcd is the first term^ the last amotmt is the last term, the 
yearly interest is the common difference^ and the number of 
years is 1 less than the nwnber of terms. 

5. A man bought 100 yards of cloth in arithmetical pro- 
gression ; for the jirst yard he gave 4 cents, and for the last 
301 cents.; what was the common increase of the price on 
each succeeding yard ? 

This question is the reverse of example 1; therefore, 
301 — 4 = 297, and 297 -i- 99 = 3, common difference. 

Hence^ when the extremes arid number of terms are givenj 
to find the common difference^ — Divide the difference of the 
extremes by the number of terms, less 1, and the quotient 
will be the common difference. 

6. If the extremes be 5 and 605, and the number of terms 
151, what is the common difference ? Ans* 4. 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at the end of the time, $340, what is the 
rate ? 

If the extremes be I and 3^0, and the number of terms 
41, what is the common difference ? Ans. *06. 

8. A man had 8 sons, whose ages differed alike; the 
youngest was 10 years old, and the eldest 45; what was 
the common difference of their ages ? Ans* 5 years* 
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9. A man bought 100 yards of cloth in arithmetical series,* 
he gave 4 cents for the first yard, and 301 cents for the Uui 
yard ; what was the average price per yard, and what was 
the amount of the whole? 

Sinee<the price of each sneceeding yard iucreasesby a con- 
Hani excesSj it is plain, the average price is as much less than 
the price of the last yard, as it is greater than the price of 
the first yard ; therefore, one half the sum of the first and 
last price is the aoerage price. 

One half of 4 cts. + 301 cts. rr 152j cts. = average ^ 
price ; and the price, 152J^ cts. X 100 = 15250 cts. = > Au^ 
$152^50, whole cost. j ^ 

Hence, when the extremes and the number of terms are giveuj 
to find the sum of all the tertnSy — Multiply A the sum of the ex- 
tremes by the number of terms, and the product ^vili be 
the answer. 

10. If the extremes be 5 and 605, and the number of 
terms 151, what is the sum of the series ? Ans. 46055. 

11. What is the sum of the first 100 numbers, in their 
natural order, that is, 1, 2, 3, 4, &c. ? Ans, 5050. 

12. How many times does a common clock strike in 12 
hours ? Ans, 78. 

13. A man rents a house for $ 50, annually, to be paid at 
the close of each year ; what will the rent amount to in 20 
years, Rowing 6 per cent., simple interest, for the use of 
the money ? 

The last year's rent will evidently be $ 50 without inteiest, 
the last but one will be the amount of $ 50 for 1 year , the 
last but two the amount of $ 50 for 2 years, and so on, in 
arithmetical series, to the first, which will be the amount of 
$ 50 for 19 years = $ 107. 

If the first term be 50, the last term 1P7, and the number 
of terms 20, what is the sum of the series ? Ans. $ 1570. 

14. What is the amount of an annual pension of $ 100, 
being in arrears, that is, remaining unpaid, for 40 years, 
allowing 5 per cent, simple interest ? Ans. $ 7900. 

15. There are, in a certain triangular field, 41 rows of 
com ; the first row, being in 1 comer, is a single hill, and 
the last row, on the side opposite, contains 81 hills ; how 
many hills of corn in the field ? Ans. 16SI hiUs. 
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16. If a triangular piece of land, 30 rods in length, be 21 
rods wide at one end, and come to a point at the other, what 
number of square rods does it contain ? Ans, 300. 

17. A debt is to be discharged at 11 several payments, 
in arithmetical series, the first to be $ 5, and the last $ 76 ; 
what is the whole debt ? the common difference be- 
tween the several payments ? 

Ans. whole debt, $440; common difference, $7. 

18. What is the sum of the series 1, 3, 5, 7, 9, &c., to 
1001 ? Ans. 251001. 

Note, By the reverse of the rule under ex. 6, the differ- 
ence of the extremes 1000, divided by the common difference 2, 
gives a quotient, which, increased by 1, is the number of 
terms = 501. 

19. What is the sum of the arithmetical series 2, 2^, 3, 
3^, 4, 4^, &c., to the 50th term inclusive ? Ans. 712J. 

20. What is the sum of the decreasing series 30, 29§; 29^, 
29, 28f , &c., down to > 

Note, 30 ^ ^ -f 1 = dl) number of terms. Ans* 1365. 

QUESTIONS. 

1. What is an arithmetical progression? 2. When is the 
series called tiscending? S. T—^vfhen descending? 4. What 
are the numbers, forming the progression, called ? 6. What 
are the first and last terms called ? 6. What are the other 
terms called ? 7. When the first term, common difference, 
and number of terms, are given, how do you find the last 
term 1 8. How may arithmetical progression be applied to 
simple interest ? 9. When the extremes and number of 
terms are given, how do you find the common difference ? 
10. ^ how do you find the sum of all the terms ? 



GEO]!II&TRieA£ PROGIUBSSIOir. 

IT 113. Any series of numbers, continually increasing by 
a constant multiplier, or decreasing; by a constant divisor, is 
ealled a- Gemnetrical Progression. Thus, 1, 2, 4, 8, 16, &c. 
IS an increasing geometrical series, and 8, 4, 2, 1, ^, ^, &c. 
is a decreasing geometrical series. 
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As in arithmetical, so also in geometrical progression, 
there are five things, any three of which being given, the 
other two may be found : — 

1st Tbe^Memi. 
2d. The hut term. 
8d. The number of terms. 
4th. The raiio. 
6th. The sum of all the terms. 

The ratio is the muUipli&r or cfiouor, by which the series is 
formed. ~ 

1. A man bought a piece of silk, measuring 17 yards, and, 
by agreement, was to give what the last yard would come 
to, reckoning 3 cents for the first yard, 6 cents for the second, 
and so on, doubling the price to the last; what did the piece 
of silk cost him ? 

3X2X2X2X2X2X2X2X2X2X2X2X2 
X2X2X2X2 = 196608 cents, = $ 1966'08, Answer. 

In examiningtheprocessby which the last term (196608) 
has been obtained, we see, that it is a product, of which the 
ratio (2) is sixteen times a factor, that is, one time leas than 
the number of terms. The last term, then, is the sixteenth 
power of the ro^to, (2,) multiplied by the first 4erm (3.) 

Now, to raise 2 to the 16th power, we need not produce 
all the intermediate powers ; for 2* = 2 X 2 X 2 X 2 = 16, 
is a product of which the ratio 2 is 4 times a factor ; now, 
if 16 be multiplied by 16, the product, 256, evidently con- 
tains the same factor (2) 4 times + 4 times, i^ 8 times; 
and 256 X 256 = 65536, a product of which the ratio (2) 
is 8 times -|- 8 times, = 16 times, factor ; it is, therefore, 
the 16th power of 2, and, multiplied by 3, the first term, 
gives 196608, the last term, as before. Hence, 

When the first term^ ratiOy and number of termsy are given^ 
to find the last tenUy — 

I. Write down a few leading powers of the ratio with 
their indices over them. 

II. Add together the most convenient iTidices^ to make an 
index less by one than the number of the term sought 

III. Multiply together the powers belonging to those tfi- 
dices J and their product^ multiplied by ihe first termy will be 
the term sought 
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2* If tbe first term be 5, and the ratio 3, what is the 8tli 
term ? 

Powers of the ratio, with S « ^ «- ' ^, ^.3.^ - ^ 

--their indices over them. ] »' ,»' 2^' X, ^= *}^ X « ^^ 

( term, = 10935, Antwer, 

3. A man plants 4 kernels of com, which, at harvest, 
produce 32 kernels ; these he plants the second year ; now, 
supposing the annual .increase to continue 8 fold, what 
would be the produce of the 16th year, allowing 1000 ker- 
nels to a pint ? Ans. 2199023255^552 bushels. 

4. Suppose a man had put out one cent at compound in- 
terest in 1620, what would have been the amount in 1824, 
allowing it to double once in 12 years ? 

217 = 131072. Ans. $ 1310'72, 

5. A man bought 4 yards of cloth, giving 2 cents for the 
first yard, 6 cents for the second, and so on, in b fold n^ 
tio ; what did the whole cost him ? 

2 + 6 + 18 + 54 = 80 cents. Ans. 80 cents. 

In a long series, the process of adding in this manner 
would be tedious. Let us try, therefore, to devise some 
shorter method of coming to the same result. If all the 
terms, excepting the last^ viz. 2 -|- 6 + 18, be multiplied by 
the ratio, 3, the product will be the series 6 -f- 1^ ~|^ 54 
subtracting the former series from the latter^ we have, for the 
remainder, 54 — 2, that is, the last term^ less the first term^ 
which is evidently as many times the first series (2 -|- 6 + 18) 
as is expressed by the ratio^ less 1 : hence, if we divide the 
difference of the extremes (54 — 2) by the ratio, less 1, 
(3 — 1,) the quotient will be the sum of all the terms, ea> 
cepting the ktst^ and, adding the last term^ we shall have the 
whole amount. Thus, 54 — 2 = 52, and 3 — 1 = 2; then^ 
52 -^ 2 = 26, and 54 added, makes 80, Answer^ 93 before. 

Hence, when the extremes and ratio are gwen^ to find the 
sum of the seriesj — Divide the difference of the extremes by the 
ro/to, less 1, and the quotient, increased by the greater termj 
will be the answer, 

6* If the extremes be 4 and 131072, and the nMio 8, 
what is the whole amount of the series ? 

131072 — 4 ^ j^jQ^j _ 1419796 4imer. 
8—1 ^ 
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7. Wbat is the sum of the descending series 3, I, ^, ^^ 
j^, &c., extended to infinity ? 

It is endent the last term must become 0, or indefinitely 
Rear to nothing ; therefore, the eir^remes are 3 and 0, and 
the ratio 3. Ans. 4^. 

8. What is the value of the infinite series 1 -h i -h iV 4" 
bV) &c. ? Ans. 1^. 

9. What is the value of the infinite series, ^ -}" t^ 4" 
Wn + nriiTTi &c., or, what is the same, the decimal 
41111, &c., continually repeated ? Ans. ^. 

10. What is the value of tlie infinite series, j^ + tv^tttt) 
&c., descending by the ratio 100, or, which is the same, the 
repeating decimal '020202, &c. ? Ans. ^. 

11. A gentleman, whose daughter was married on a new 
year's day, gave her a dollar, promising to triple it on the 
first day of each month in the year ; to how much did her 
portion amount ? 

Here, before finding the amount of the series, we must 
find the last termj as directed in the rule after px. 1. 

Ans. $265^720, 

The two processes of finding the last term^ and the amownty 
may, however, be convenienfly reduced to otic, thus : — 

When the first term^ the reUiOy and the number of terms, are 
givenj to find the strni or amount of the series, — Raise the ratio 
to a power whose index is equal to the nvmber of terms, from 
which subtract 1 ; divide the remainder by the ratio, less 1, 
and the quotient, multiplied by the first term, will be the 
anstoer. 

Applying this Tule to the last example, 3'^ = 531441, and 
531441 — 1 ^ J _ 265720. Ans. $ 265 720, as before. 

3 1 IK , 

12. A man agrees to serve a farmer 40 years without any 
other reward than 1 kernel of com for the first year, 10 for 
the second year, and so on, in 10 fold ratio, till the end of 
the time ; what will be the amount of his wages, allowing 
1000 kernels to a pint, and supposing he sells his com a( 60 
cents per bushel ? 

10*0 — 1 V 1 — J 1,111,111,111,111,111,111,111,111^ 
10—1 ^ i 111,111,111,111,111 kernels. 

Ans. $ 8,680,555,555,555,555,555,555,555,555,555,555 
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13. A gentleman, .dying, left his estate to his 8 sons, to 
the youngest $ 1000, to the second $ 1500, and ordered, 
that each ton should exceed the younger Ij the ratio of 1^ ; 
what was the amount of the estate ? 

Note. Before fiuding the power of the ratio 1|, it may 
he reduced to an improper fraction = f , or to a decimal, 1^5. 

ilzil X 1000 = $13187*; or,l!£lzli x 1000 = 
i — 1 V vf J V5 — 1 

$ 13187^50, Answer. 

Compound Interest hy Progression. 

If 114. 1. What is the amount of $4, for 6 years, at 6 
per cent compound interest ? 

We have seen, (TT 92,) that compound hUerest is that, 
which arises from adding the interest to the principal at the 
close of each year, and, for the next year, casting the inter- 
est on that amount^ and so on. The amount of $ 1 for 1 
year is $ 1^06 ; if the pritunpal, therefore, be multiplied by 
1H)6, the product will be its amount for 1 year; this omoiml, 
multiplied by 1^06, will give the amount (compound inter- 
est) ror 2 years ; and this second amount^ multiplied by 1^06, 
will give the amount for 3 years ; and so on. Hence, 
the several amounts^ arising from any sum at compound in- 
terest, form a geometrical series^ of which the principid is the 
first term ; the rnnouaU o/ $ 1 or 1 i^ ., &c., at the yizen rate 
per cent, J is the ratio ; the lime, in yearSy is 1 less than the 
mmber of terms ; and the last amount is the lest term. 

The last question may be rc?^4ved into this : — If the first 
term be 4, the number of terpis 6, and the ratio 1^06, 
what is the last term ? ^ 

l*06»=l*338,and l<e38X4== $ 6'362-t.. Jns. $ 6*352. 

Note I. The powers of the amo*mt9 of jt 1, at 5 and at 6 
per cent, may be taken from the table, under II 91. Thus, 
opposite 5 years, under 6 per cent, you find 1^338, &e« 

Note 2* The sevei ^ processes may be conveniently exhi- 
bited by the use of letters ; thus : — 

Let P. represent the Principal. 

.....^ the Ratio, or the amount of $ 1, &C for 1 year. 

••••• T the Time, in years. 

.... A the Amount 

When two or more letters are joined together^ like a word* 
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th^y are to be nudtiplied together. Thus PR* un^esy that 
the pHncipal is to be multiplied by the ratio. When one 
letter is placed cbooe anothtTj like the index of a power, the 
first is to be raised to a power y whose index is denoted by tne 
second. Thus R"^* implies, that the ratio is to be raised to 
a power, whose index shall be equal to the timef that is, the 
Dumber of ^60/9. 

2. What is the amount of 40 dollars for 11 years, at 5 per 
cent, compound interest ? 

RT. X P. = A. ; therefore, 1*05 * * X 40 = 68*4. 

Ans. $68^40. 

3. What is the amount of $ 6 for 4 years, at 10 per cent, 
compound interest ? Ans. $8*784^. 

4. If the amount of a certain sum for 5 years, at 6 per 
cent compound interest, be $ 5*352, what is that sum, or 
principal ? 

If the number of terms be 6, the ratio 1*06, and the last 

term 5*352, what is the first term ? 

This question is the reverse of the last; therefore, 

A, Tk 5*352 . A^^ osA 

=n5r = P- ; or, —-:— = 4. Ans. $ 4. 

RT. ' * 1*338 

5. What principal, at 10 per cent compound interest, will 
amount, in 4 years, to $8*7846 ? Ans. $6. 

6. What is the present worth of $68*40, due 11 years 
nence, discounting at the rate of 5 per cent, compound in- 
terest? Ans. $40. 

7. At what rate per cent will $ 6 jamount to $ 8*7846 in 
4 years ? 

If the first term be 6, the last term 8*7846, and the num 
ber of terms 5, what is the ratio ? 

-l^RTythatis, — g — ^ 1*4641 == the 4th power of 

thfe ratio; and then, by extracting the 4th roof, we obtttin 
1*10 for the raitio. An». 10 per cent 

8. In what time tHII $6'amottnt to $B*7846, at 10 per 
cent compound interest r 

^ = RT, that is, — g— = 1*4641 = 1*10'^- ; therefore, 




be the number of years* Am. 4 years. 
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9. At 5 per cent compound interest, in what time will 
$ 40 amount to $ 68*40 ? 

Having found the power of th^ ratio 1*05, as before, which 
is 1*71, you may look for this number in the tabi^^ under 
the given rate, 5 per cent, and against it you will ifad the 
number of years. . Ans. 11 years. 

10. At 6 per cent compound interest, in what time will 
$ 4 amount to $ 5*352 ? Am. 5 years. 



AnnuUies ai Compound Interest. 

IT 115. It may not be arois% in this place, briefly to show 
the application of compound interest, in computing the 
amount and present worth of annuUies. 

Jti Annuity is a sum payable at regular periods^ of one 
year each, either for a certain number of yearSy .or during the 
life of the pensioner, or forever. 

When annuities, rents, &c. are not paid at the time they 
become due^ they are said to be in arrears. 

The sum of all the annuities, rents, &c. remaining un« 
paid, together with the interest on each, for the time they 
have remained due, is called the amount. 

1. What is the amount of an annual pension of ^ 100, 
which has remained unpaid 4 years, allowing 6 per cent 
compound interest? 

The last year's pension will be $ 100, without interest ; 
the last but one will be the amount of $ 100 for 1 year; the 
last but two the amount (compound interest) of $ 100 for 
2 years, and so on ; and the sum of these several amounts 
will ie the answer. We have then a series of amounts, that 
is, a geometrical series^ (TF 114,) to find the sum of all the 
terms. 

If the first term be 100, the number of terms 4, and the 
ratio 1*06, what is the sum of all the terms } 

Consult the rule, under IF 11 3, ex. 11. 

--— X 100 = 437*45. Ans. $ 437'45. 

*i * 

Hence, when the annuity, the time^ and rate per ce^U. are 

gwenytofmd the amount^ — ^Raise the ratio (the amoimt of 



N 
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$ Ij &e. for 1 year) to a power denoted by the number of 
years; from thi8 poyver subtract 1 ; then divide the remun- 
der by the ratio, less 1, and the quotient, multiplied by 

the aDDuity, will be the amount 

■» 

Note. The powers of the amounts, at 5 and 6 per cent 
Ip to the 24th, may be taken from thef fa^/e, under IF 91. 

2. What is the amoimt of an annuity of $ 50, it being in 
9rTta»9 20 years, allowing 5 per cent compound interest? 

Arts. $1653^29. 

8. If the annual rent of a house, which is $ 150, be in 
arrears 4 years, what is the amount, allowing 10 per cent 
compound interest ? Am. $ 69645. 

4. To how much would a salary of $500 per annum 
amount in 14 years, the money being improFed at 6 per 

cent compound interest? in 10 years? in 20 

years ? — in 22 years ? in 24 vears ? 

• _. ,^ ^na. t6 ths^laaU $ 25407*75. 

IT US. If the annuity is pard in advance, or if it be 
bought at the beginning of the first year, the sum which 
aught to be given for it is called the present worth, 

5. What is the present worth of an annual pension of 
% 100, to continue 4 years, allowing 6 per cent compound 
interest ? 

The present worth is, evidently,, a sum which, at 6 per 
cent compound interest, would, in 4 years, produce an amouM 
equal to tne amoant of the annuity in arrears the same time. 

By the last rule^ we find the amount = $ 437^45, and by 
the directions under IT 114, ex. 4, we find the present worth 
== $346'51. Am. $346'51. 

Hence, to find the present worth of any ammity^ — ^First 
find its ammrU in arrears for the whole time ; this timovmtj 
divided by that power of the ratio denoted by the number of 
years, will give the present worth. 

6. What is the present worth of an annual salary of $ 100 
lo continue 20 years, allowing 5 per cent ? Ajis. $ 1246*22. 



^ 
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The operations under this rule being somewhat tedioofy 
we subjoin a 

TABLE, 

Showing the present worth of $ 1, or 1 iS . annuity, at 5 and 
6 per cent, compound interest, for any number of years 
from 1 to 34. 



Yean. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 



5 per cent. 
0'95238 
1 '85941 
2'72325 
3^64595 
4^32948 
6*07569 
5*78637 
6*46321 
7*10782 
7*72173 
8*30641 
8*86325 
9*39357 
9*89864 
10*37966 
10*83777 
11*27407 



6 per cent. 


Yean. 


0*94339 


18 


1*83339 


19 


2*67301 


20 


3*4651 


21 


4*21236 


22 


4*91732 


23 


5*58238 


24 


6*20979 


25 


6*80169 


26. 


7*36008 


27 


7*88687 


28 


8*38384 


29 


8*85268 


30 


9*29498 


31 


9*71225 


32 


10*10589 


33 


10*47726 


34 



5 per cent. 

11*68968 

12*08532 

12*46221 

12*82116 

13463 

13*48807 

13*79864 

14*09394 

14*37518 

14*64303 

14*89813 

15*14107 

15*37245 

15*59281 

15*80268 

46*00255 

16*1929 



6 per een^ 
10*8276 
11*16811 
11*46902 
11*76407 
12*04168 
12*30338 
12*66035 
12*78335 
13*00316 
13*21063 
13*40616 
13*59072 
13*76483 
13*92908 
14*08398 
14*22917 
14*36613 



It is evident, that the present worth of $ 2 annuity it 2 
times as much as that of $ 1 ; the present worth of $ 3 will 
be 3 times as mucli, &c. Hence, to find the present toarth 
of any cmnuityy at B or 6 per cent,^ — ^Find, in this table, the 
present worth of $1 annuity, and multiply it by the giten 
ammtyj and the product will be the present worth, 

7. What ready money will purchase an annuity of $ 150j 
to continue 30 years, at 5 per cent, compound interest ? 

. The present worth of $ 1 annuity, by the table, for 
30 years, is $ 15*37245 ; therefore, 15*37245 X 160 = 
$ 2305*867, -4n5.. 

8. What is the present worth of a yearly pension of $ 40, 
to continue 10 years, at 6 per cent compound interest? 
— at 6 per cent. ? — to continue 15 years ? ■ 20 
years ^ 26 years ? 34 years ? 

Aas, \o loA^ %^«vn^2^ 
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When annuities do not commence till a certain petiod of 
time has elapsed, or till some particular event has taken 
place, they are said to be in reversioiU 

9. What is the present worth of $ 100 annuity, to be 
continued 4 years, but not to commence till 2 years hence, 
allowing 6 per cent compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent compound interest, would in 2 years produce an amount 
equal to the present worth of the annuity, were it to commence 
immediately. By the last rule, we find the present worth of 
the annuity, to commence vimnediatelyy to be $ 346^51, and, 
bjr directions under IT 114, ex. 4, we find the present wortli 
ci $ 346^51 for 2 years, to be $ 308^393. Ans, $ 308*393. 

Hence, to find the present worth of any annvity taken in 
reversion J at compound interest^ — First, find the present worth, 
to commence immediately^ and this 9ttm, divided by the power 
of the ratio, denoted by .the time iti reversiony will give the 
answer. 

10. What ready money will purchase the reversion of a 
ease of $ 60 per anmmi^ to continue 6 years, but not to com- 
mence till the end of 3 years, allowing 6 per cent, compound 
ipterest to the purchaser } 

^ The present worth, to commence immediately, we find to 

295*039 
be, $ 295*039, and —-IW- = 247*72. Ans. $ 247*72. 

It is plain, the same result will be obtained by finding the 
present worth of the annuity, to commence immediately, 
and to continue to the end of the time^ that is, 3 + 6 = 9 
years, and then stihtracHng from this stm the present worth 
of the annuity, continuing for the time of reversion j 3 years. 
Or, we may find the present worth of $ 1 for the tu>o times 
hy the tablcy and multiply their difference by the given an- 
nuity. Thus, by the table, 

The whole time, 9 years, = 6*80169 
The time in reversion, 3 years, == 2'67301 

Difference, = 4*12868 

60 



$247*72080 Am. 

l|. What is the present worth of a lease of $ 100 to eoii- 
tiotic 20 years, but not to commence till the end of 4 yean^ 
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allowing 6 per cent ? what, if it be 6 years in rever- 

•ion ? — 8 yeiiTB ? ■ 10 years ? 14 years ? 

Am, to Uuty $ 629^426. 

IT 117. 12. What is tlva worth of a freehold estate, of 
which the yearly rent is $ 60, allowing to the purchaser 
6 per cent ? 

In this case, the annuity continues forever, and the estate 
is evidently worth a sum, of which the yedirly interest is equal 
to the yearly rent of the estate. The principal multiplied by 
the rate gives the interest; therefore, the interest divided 
by the rate will give the principal ; 60 -7-'06 i= 1000. 

Ans. $1000. 

Hence, to find the present worth of an annmty, continuing 
forever y — Divide the annuity by the rate per ccnt.y and the 
quotient will be the present worth. 

Note. The worth will be the same, whether we reckon 
simple or compound interest ; for, since a yearns interest of the 
twice is the annm/y, the profits arising from that price can 
neither be more nor less than the profits arising from the a»- 
tmity, whether they be employed at simple or compound in- 
terest 

13. What is the worth. of $ 100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent ? allowing 

5 per cent ? 8 per cent. ? 10 per cent. ? 15 

per cent ? 120 per cent. ? Ans. to last, $ 500. 

14. Suppose a freehold estate of $60 per annum, to com- 
mence 2 years hence, be put on sale; what is its value, al- 
lowing the purchaser 6 per cent. ? 

Its present worth is a sum which, at 6 per cent compound 
interest, would, in 2 years, produce an amount equal to the 
worth of the estate if entered on immediately. 

fifi 
-~— z= $1000 = the worth, if entered on immediately, 

and ^vTf^ = $ 889*996, the present worth. 

The same resiilt may be obtained by subtracting from the 
worth of the estate, to commence immediately, \h% present worth 
of the annuity 60,,/or 2 years, the time of reversion. Thus, 
by the table, the present worth of $ 1 for 2 years is 1*83339 
X 60 = 110*0034 = present worth of $60 for 2 years^ 
Mid $ 1000 — $ 110'0034 = $S^^'^^^^, A3Mi. '^Xi^^ft^'^- 
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15. Whftt is the present worth of a perpetual annuitf of 
$ 100, to commence 6 years hence^ alfo.iving t}ie purchaser 
6 per cent compound interest ? what, if 8 years in re- 
version ? — 10 years ? — 4 years ? 16 years ? 

SO years ? Am. to lastj $ 462^755. 

The foregoing examples, in compound interest, have been 
confined to yearly payments ; if the payments are half year- 
ly, we may take half the principal or amwkyj half the raJte per 
cent. J and twice the number o/ years, and work as before, and 
to for any other part of a year. 

qUESTIOXS. 

1. What is a geometrical progression or series ? 2. What 
is the ratio ? 3. When the first term, the ratio, and the num- 
ber of terms, are given, how do you find the last term ? 
4. When the extremes and ratio are given, how do you find 
the sum of all the terms ? 5. When the first term, the ratio, 
and. the number of terms, are given, how do you find the 
amount of the series ? 6. When the ro^io is a fraction^ how 
do you proceed ? 7. What is compound interest ? 8. How 
does it appear that the amounts^ arisina^ by compound in- 
terest, form a geometrical series ? 9. What is the ratio^ in 

compound interest ? the number of terms ? ■ the 

first term ? the lust term ? ■ 10. When the rate, the 

time,' and the principal, are given, how do you find the 
amount 1 11. When A. R. and T. are given, how do you find 
P. ? 12. When A. P. and T. are given, how do you find R. ? 
13. When A. P. and R. are given, how do you find T. ? 14. 
What is an annuity ? 15. When are annuities said to be in ar- 
rears? 16. W^hat is the amounr/ 17. In a geometrical series, 
to what is the amount of an annuity equivalent ? 18. How do 
you find the amount of an annuity, at compound interest ? 

1 9. What is the present worth of an annuity ? • how com* 

puted at compound interest ? how found by the table ? 

20. What is understood by the term reversion ? 21. How 
do you find the present worth of an annuity, taken in rever* 

sion ? by the table ? 22. How do you find the present 

worth of Si freehold estate^ or 9i perpetual annuity 1 — — the 
»«rae taken in reversion ? by the table ? 
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y U RMUTATIOlf. 

If 118. Permutation is the method of finding how many 
different ways the order of any number of things may be 
varied or changed. 

1. Four gentlemen agreed to dine together so long as 
they could sit, every day, in a different order or position ; 
how many days did they dine together ? 

Had there been but two of them, a and by they could sit 
'Only in 2 times 1 (1 X 2r=2) different p sitions, thus, 
a 6, and b a. Had there been three^ a, 6, and c, they could 
sit in 1 X 2 X 3 = 6 different positions ; for, beginning the 
order with a, there will be 2 positions, viz. a 6 c, and acb ; 
next, beginning with 6, there will be 2 positions,v6 a c, and 
b c a; lastly, beginning with c, we have c a bj and c b Oj 
that is, in all, 1X2X3=6 different positions. In the 
same manner, if there be foury the different positions will 
DC IX 2 X 3 X ^;= 24. Ans. 24 days. 

Hence, to find the number of different changes or permur' 
tationSy of which any number of different things are capable^ — 
Multiply continually together all the terms of the natural 
series of numbers, from 1 up to the given number, and the 
last product will be the answer. 

2. How many variations may tliere be in the position of 
the nine digits ? Ana. 362880. 

3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all be 
placed ; how much did the cows cost him ? 

Ans. $155112100433309859^840000. 

4. Christ Church, in Boston, has S Jbells ; 'how many 
changes may be rung upon them ? Asis, 40320. 
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IT 119. 1. 4 + 6 X 7 — 1=60. 

A line, or mnculumy drawn over several numbers, ftignifies, 
that the uumbers under it are to be taken jointly, or as one 
whole number. 
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2.9 — 8 + 4X8 + 4 — 6 = howmany? An$. 30. 

3. 7 + 4 — 2 + 3 + 40 X 6 =how many? Ana. 230. 

4. i±±ZL?JLizi£ = how many ? Am. 3*. 

2X2 ^ ^ 

5. There are two numbers ; the greater is 25 times 78, 
and their difference is 9 times 15 ; their sum and product 
are required. 

Aru. 3765 is their sum; 3539250 their product. 

6. What is the difference between thrice five and thirty, 
and thrice thirty-five ? 35 x 3 — 6X 3 + 30 = 60, Ans. 

7. What is the difference between six dozen dozen, and 
half a dozen dozen ? Ans. 792. 

8. What number divided by 7 will make 6488 ? 

9. What number multiplied by 6 will make 2058? 

10. A gentleman went to sea at 17 years of age ; 8 years 
after he had a son bom, who died at the age of 35 ; aiVsr 
whom the father lived twice 20 years ; how old wa^ the 

fafher at his death? — -^^ Am. lOOy^ai^ 

" 117 What number is that, which being multiplied by 15 
the product will be | ? } -4- 15 = 5^, Ana. 

12. What decimal is that, which being multiplied by 15, 
the product will be '76 ? ^75 -=- 15 = *05, Ans. 

13. What is the decimal equivalent to ^^ ? . . 

Ans. '0285714. 

14. What fraction is that, to which if you add f , the sum 
will be 4? Ans. ^f. 

15. What number is that, from which if you take f, the 
remainder will be ^ ? Ans. f§. 

16. What number is that, which being divided by f, the 
quotient will be 21 ? Ans. 16f. 

17. What number is that, which multiplied by f pro- 
duces^? Ans. f. 

18. What number is that, from which if you take | of 
itself, the remainder will be 12 ? Ans. 20. 

19. "What number is that, to which if you add f of f of 
itself, the whole will be 20 ? Aia. 12. 

20. What number is that, of which 9 is the f part ? 

Ans. l^. 

21. A fanner carried a load' of produce to maiket: he 
fold 780 lbs. of pork, at 6 cents per !b. ; 250 lbs. of cheese, 

at6 centa per lb/; 154 l\>s. ot buVXeij^^X. \5 t^nta \ier lb-: 
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in pay he received 60 lbs. of sugar, at 10 cents per lb. ; 15 
gallans of molasses, at 42 cents per gallon ; ^ barrel of mack- 
erel, at $ 3'75 ; 4 bushels of salt, at $ 1^25 per bushel ^ and 
the balance in money : how much money did he receive ? 

Ans. $68<85. 
22. A farmer carried his grain to market, and sold 

75 bushels of wheat, at $ 1'45 per bushel. 

64 rye, ... $ ^95 

142 i com, ... $ <50 

In exchange he received sundry articles : — 

3 pieces of cloth, each 

containing 31 yds., at $ Vt5 per yd. 

2 quintals of fisn, ... $ 2^30 per quin. 

8hhds. of salt, ... $4^30 per hhd. 



and the balance in money. 

How much money did he receive ? Ans. $ 38^80. 

23. A man exchanges 760 gallons of molasses, at 37^ 
cents per gallon, for 66^ cwt. of cheese, at $ 4 per cwt. ; 
how much will be the balance in his favour ? An8. $ 19. 

24. Bought 84 yards of cloth, at $ 1^25 per ya^d; hoii 
much did it come to ? How many bushels of wheat, a 
$ 1'50 per bushel, will it take to pay for it? 

Ans. to the lastj 70 bushels. 

25. A man sold 342 pounds of beef, at 6 cents per pound, 
and received his pay in molasses, at 37^ cents per gallon ; 
how many galfons did he receive ? Ans, 54^72 ^lons. 

26. A man exchanged 70 bushels of rye, at $ '92 per 
bushel, for 40 bushels of wheat, at $ V37i per bushel, and 
received the balance in oats, at $'40 per bushel; how 
many bushels of oats did he receive ? Ans. 23^. 

27. How many bushels of potatoes, at 1 s. 6 d. per bushd, 
must be given for ^2 bushels of barley, at 2 s. 6 d. per 
bushel? Ans. 53^ bushels* 

28. How much salt, at $ 1'50 per bushel, must be given 
in exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? 

Note. It will be recollected that, when the price and cost 
are given, to find the quantity, they must both be reduced to 
the same denomination before dividing. Ans. 3]( bushds. 

29. How much wine, at $ 2'75 per gallon, must be given 
m exchange for 40 yards of cloth, at 7 s. 6 d. per yard 1 

Ans. IS^f^llorafu 
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30. A hftd 41 cwt of hops, at 30 s. per cwt, for wiuch. 
B gave him 20 iS. in money, aud the rest in prunes, at5 d* 
per lb. ; how many prunes did A receive ? 

Ana. 17 cwt 3 qrs. 4 lbs. 

31. A has linen cloth worth $ ^30 per yard ; but, in bar* 
terittg, he will have $ '35 per yard ; B has broadclodi worth 
$ 3^75 ready money ; at what price ought the broadcloth 
to be rated in bartering with A ? 

*30 : «35 : : 3'75 : $ 4*375, Ans. Or, |^ of 3*75 = 

$ 4'37A, Am, The two operations will be seen to he ex- 
actly alike. 

32. If cloth, worth 2 s. per yard, cash, be rated in barter 
at 2 s. 6 d., how should wheat, worth 8 &. cash, be rated in 
exchanging for the cloth ? Atis, 10 s., or $ 1^66f . 
, 33. If 4 bushels of corn cost $ 2, what is it per bushel ? 

Ans. $^50» 

34. If 9 bushels of wheat cost $ 13*50, what is that per 
bushel? Ans. $1*50. 

35. If 40 sheep cost $ 100, what is that per head ? 

Ans. $2*50. 

36. If 3 bushels of oats cost 7 s. 6 d., how much are they 
per bushel ? Ans. 2 s. 6 d., =r $ *41|. 

37. If 22 yards of broadcloth cost 21 iS. 9s., what is the 
price per yard r Ans. 19 s. 6 d., = $ 3*25 . 

38. At $ *50 per bushel, how much com can be bought 
for $2*00? Ans. 4 bushels. 

39. A man, having $ 100, would lay it out in sheep, at 
$ 2*50 apiece ; how many can he buy ? Ans. 40. 

40. If 20 cows cost $ 300, what is the price of 1 cow ? 
of 2 cows ? — of 5 cows ? of 16 cows ? 

Ans. to the last^ $ 225. 

41. If 7 men consume 24 lbs. of meat in one week, how 

much would 1 man consume in the same time ? 2 men ? 

5 men ? 10 men ? ASks. to the last^ 34f> lbs. 

Note. Let the pupil also perform these questions by the 
rule of proportion. 

42. If I pay $ 6 for the use of $ 100, how much must I 
pay for the use of $ 75 ? Ans, $ 4*50. 

43. What preftiiuro must I pay for the insurance of mj 
house against loss by fire, at the rate of ^ per cent, tn^t is, 
jr dollar oil a hundred dollars, if my house be valuc^ at 
|»2475? J^. 012^iaL 
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44. TThst will be tbe iniraniicef per fumnni, of a store and 
eontcnts, valued at $9876^40, at 1^ per centum? 

Ana. $148^146. 

45. What commission must I receive for selling $478 
worth of books, at 8 per cent ? Ans. $ 38^24. 

46. A merchant lM>ught a quantity of goods for $734, 
and sold them so as to gain 21 per cent ; how much did he 
gain ? and for how much did he sell his goods ? 

Aiu. to the lasty $ 88844. 

47. A merchant bought a quantity of goods at Boston, for 
$ 500, and paid $ 43 for their transportation ; he sold them 
80 as to gain 24 per cent on the whole cost ; for how much 
did he sell them ? Ana. $ 673'32. 

48. Bought a quantity of books for $ 64, but for cash a 
discount of 12 per cent was made ; what did the books 
cost? Ana. $56*32. 

49. Bought a book, the price of which was marked 
$4^50, but for cash the bookseller will sell it at 33^ per 
cent discount ; what is the cash price ? Ana. $ 3'00. 

50. A merchant bought a cask of molasses, containing 120 
i;9Jlons, for $ 42 ; for how much must he sell it to gain 16 
per cent. ? how much per gallon ? Ata. to laatj $ '40^» 

51. A merchant bought a cask of sugar, containing 740 
pounds, for $ 59^20; how must he sell it per pound, to gain 
^5 per cent ? Ana. $ 40. 

52. What Is the interest, at 6 per cent, of $ 71^02 for 17 
months 12 days ? Ana. $ 6478 +. 

53. What is the interest of $487*003 for 18 months ? 

Ans. $43*83+. 

54. .What is the interest of $ 8*50 for T months ? 

Ana. $*297^. 
5&. What is the interest of $ 1000 for 5 days? 

Ana^ $*833f. 
56. What is the interest of $*60fbr 10 years? 

Ana. $^30. 

07. Wliat is the intefest of $84^15 fer 15 months and 7 

days, at 7 per cent ? Ana. $ 7*486 -f-« 

58. What is the interest of $ 154^1 for 2 years, 4 months 
«Bd 3 dm, at 5 per cent. ? Ana. $ ISHfSS. 

59. What sum, put to interest at^H per cent^ will, in ^ 
y€8re and 6^ months, amount to $ 150^ 

Able. See IT 85. Ana^ $13q«l3f4^ 

€0. I owe a man $475W, to be paid in 16 monttiswidi* 
X 
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:<mt interest ; what is the present worth of that deht, the use 
of the money being worth 6 per cent ? Arts. $ 440*277 + > 

61. What is tibe present worth of $ 1000 payable in 4 
yjears and 2 months, discounting at the rate of 6 per cent ? 

Ans. $800. 

62. A merchant bought articles to the amount of $ 500, 
and sold them for $ 575 ; how much did be gain ? 

What per cent was his gain ? that is, How many dollars 
did he gain on each $100 which he laid out? If $500 
gain $ 75, what dpes $ 100 gain ? Ans. 15 percent 

63. A merchant bought cloth at $3^50 per yard, and sold 
it al $ 4*25 per yard ; how much did be g^in per centum ? 

Ans^ 21^ per cent 

64. A man bought a cask of wine, containing 126 gallons, 
>for $ 283*50, and sold it out at the rate of $ 2*75 per ga]<- 
lon ; how much was his whole gain ? how much per gal- 
lon? hosv much per cent ? ^ 

Am. His whole gain, $63*00; per gallon, $*50; which 
is 22f per centum. ^ 

65. If $ 100 gain $ 6 in 12 months, in what time will it 
gain $4? $10? $14? 

Ans, to the lastj 28 months. 
-- 66. In what time will $ 54*50, at 6 per cent, gain $ 2*18 ? 

Ans. 8 months. 

67. 20 men built a certain bridge in 60 days, but, it being 
Aarried away in a freshet, it is required how loaany men can 
rebuild it in 50 days. 

dayi. dayti men. 

50 : 60 : : 20 : 24 men, Ans. 

68. If a field will feed 7 horses 8 weeks, how long will it 
feed 28 horses ? Ans. 2 weeks. 

69. If a field, 20 rods in length, must be 8 rods in width 
^o contain an acre, how much in width must be a field, 16 
rods in length, to contain the same ? Ans. 10 rods. 

. 70. If I purchase for a cloak 12 yards of plaid f of a yard 
wide, how much hocking 1^ yards Mdde must I have to line it ? 

Ans. 5 yards. 

71. If a man earn $ 75 in 5 months, how long must he 
work to earn $ 460 ? Ans. 30| mcnths. 

72. A owes B $ 540, but, A not being worth so much 
money, B agrees to take $ *75 on a dollar ; what sum must 
.B receive for the debt ? Ans, $ 405. 
>, 79<* A cistern, whose capacity is 400 gallons, is siip|HI|€4 
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hy a pipe which lets in 7 gallons in 5 minntet ; but there U 
a leak in the bottom of the cbtern which lets out 2 gallont 
in 6 minutes ; supposing the cistern emptjT} in what time 
would it be filled ? 

In 1 minute f of a gallon is admitted, but is the same time 
f of a gallon leaks out Aru, 6 hours, 15 minutes. 

74. A ship has a leak which will fill it so as to make it 
sink in 10 hours ; it has also a pump which will clear it in 
15 hours : now, if they begin to pump when it begins to 
leak, in what time will it siuk ? 

In 1 hour the ship would be ^ filled by the leak, but in 
the same time it would-be ^ emptied by the pump. 

Ans^ 80 hours. 

75. A cistefn is supplied by a pipe which will fill it in 
40 minutes ; how many pipes, of the same bigness, will fill it 
in 5 minutes ? Ans» 8. 

76. Suppose I lend a YHend $500 for 4 months, he 
promising to do me a like favour ; sonie time afterward, I 
have need of ji^OO; how long may I keep it to balance the 
former favour? Am. 6f months. 

w 77. Suppose SOO soldiers were in a garrison with pro- 
vSnons sufficient for 2 months ; how many soldiers must de- 
part^ that the provisions may serve them 5 months ? 

^ , ilnt.' 480. 

78. If my horse and saddle are worth $ 84, and my horse 
be worth 6 times as much as my saddle, pray what is the 
value of my horse ? > / / ' An». $72. 

79. Bought 45 barrels of beef, at $ 3^50 per barrel, among 
which are 16 barrels, whereof 4 are worth no more than 3 
of the others ; how much must & pay ? v Ana, $ 143^50. 

80. Bought 126 gallons of rum lor $110; how much 
[""ater must be added to reduce the first cost to $ ^75 per 

gallon ? 

Note. If $ ^75 buy 1 gallon, how many gallons will $ 110 
buy ? Ans. 20| gallond. ' 

81. A thief, bavins: 24 miles start of the officer, holds his 
way at the rate of 6 miles an b^ur ; the officer pressing on 
afiker him at the rate of 8 miles an hour, how much does he 
gain in 1 hour ? how long before he will overtake the thief? 

^^An$. 12 hours. 

82. A hare starts 12 rods before a hound, but is not per* 
eeived by him till she has been up 1^ minutes ; she scuds 
•way at the rate of 36 rods a minute) asid X^^ ^<c^^^^^x>ft^> 
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•fieri at Uie rate of 40 rods a minute; how long will 
the eooTM bold ? and what distance will the dog run ? 

Am* 14^ minutesy and he will run 570 roda^ 
89. The hour and minute hands of a watch are exactly 
together at 12 o^clock ; when are they next together ? 

In 1 hour the minute hand passes over 12 ftpaces, and the 
hour hand otrer 1 space ; that is, the minute hand gains upon 
die hour hand 11 spaces in 1 hour; and it must gain 12 
qwces to coincide with it Am. 1 h. 5 m. 27^ a. 

y 84. There is an island 20 miles in circumference, and 
tfjree men start together to travel the same way about it ; A 
goes 2 miles per hour, B 4 miles per hour, and G 6 nules 
per hour; in what time will they cpme together again ? 

Ans. 10 hows. 

85. There is an island 20 miles in circumference, and 
two men start together to travel around it; A travels 2 miles 
per hour, and B 6 miles per houf ; how long before they will 
again come together ? 

B Igains 4 miles per hour, and must gain 20 miles to over* 
take A ; A and B will therefore be together once in eveiy 
5 hours. ^ 

86. In a river, supposing two boats start at the same time 
- £rom places 300 miles apart ; the one proceeding up stream 

Is retarded by the current 2 miles per hour, while that mov- 
ing down stream is accelerated ihe same ; if both be pro- 
pelled by a steam engine, which would move them 8 miles 
per hour in still water, how far from each starting place will 
the boats meet ? 

Am. 112^ miles from the lower place, and 187j>mileB 
from the upper place. 

87. A man bought a pipe (126 gallons) of vriae for^ 
$275; he wishes to fill 10 bottles, 4 of which contain Sl^ 
quarts, and 6 of them 3 pints each, and to sell the remainder 
so as to make 30 per cent on the first cost ; at what rate 
p^r gallon must he sell it ? Arts. $ 2*936 -f-, 

88. Thomas sold 150 pine apples at $ *33^ apiece^ and 
received as mucn iitcney as Ilarry received for a certain 
number of watermelons at $ *25 apiece ; how much money 
did each receive, and how many melons had Harry ? 

An9. $ 50, and 200 melona. 

89. The third part of an army was kiHad, the fourth part 
taken prisoners, and 1000 fled ; how many wer^ in this armyi 

Tiuf Mud the eighteen {oUoiynsm; f^esliona are usually 
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wrought by a rule called Pondo/iy but they are more easily 
solved on general principles. Thus, 4 -{- ^ == ^/^ ^^ ^^ 
army; therefore, 1000 is ^ of the whole number of men; 
and, if 5 twelfths be 1000, how much is 12 twelfths, or the 
whole ? An8. 2400 men. 

• ~ 90. A farmer, being asked how many sheep he had, an- 
swered, that he had them in 5 fields ; in the first were j- of his 
flock, in the second |, in the third |, in the fourth ^ and 
in the fifth 450 ; how many had he ? Ana. 1200. 

91. There is a pole^ ^ of which stands in the mud, ^ in 
the water, and the rest of it out of the water ; required the 
part out of the water. Ana, -f^. 

92. If a pole be ^ in the mud, ^ in th€ water, and 6 feet 
out of the water, what is the length of the pole ? Ana* 90 feet 

93. The amount of a certain school is as follows : 3^ of 
the pupils study grammar, § geography, ^ arithmetic, jfig 
learn to write, and 9 learn to read : what is the number of 
each? 

Ana. 5 in grammar, 30 in geography^ 24 in arithmetic ; 
12 learn to write, and 9 learn to read. 

94. A man, driving his geese to market, was met by 
mother, who said, '^ Good morrow, sir, with your hundred 
geese ;" says he, " I have not a hundred ; but if I had, in ad- 
dition to my present number, one half as many as I now 
iiave, and 2^ geese more, I should have a hundred :" haw • 
many had he ? 

100 — 2^ is what part of his present number ? 

Ana, He had 65 geese. 

95. In an orchard of fruit trees, 1^ jof them bear ap]>les, 
I pears, i plums, 60 of them peacnes, and 40, cherries ; 
how many trees does the orchard contain ? Ana. 1200. 

96. In a certain village, i of the houses are painted white, 
j> red, i yellow, 3 are painted green, and 7 are unpainted ; 
how many houses in the village ? Ana. 120. 

97. Seven eighths of a certain number exceed four fifths of 
Ihe same number by 6 ; required the number. 

J — f = ^ ; consequently, 6 is |f^ of die required num- 
ber. Ana. 80. 

98. What number is that^ to which if ^ of itself be added, 
ttke sum will be 30 ? Ana. 25. 
^ 99. What number is that, to which if its ^ and I be adde^ 

'<^e sum will be 84 .^ 
M= 14-4 + ^ = itmea the required munbec« itM.4&. 
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100, What number is that, which, being increased by | and 
i of itsd^ and by 22 more, will be made three times «b 
much ? 

The number, being taken 1, 5, and f times, will make 2^ 
times, and 22 is evidently what that wants of 3 times. 

Ans, 30. 

101. What number is that, which being increased by f, f 
and f of itself, the sum will be 234f ? Ans. 90. 
^ 402. A, B, and C, talking of their ages, B said his age 
was once and a half the age of A, and C said his age was 
twice find one tenth the age of both, and that the sum of 
their ages was 93 ; what was the age. of eawih ? 

/ Am. A 12 years, B 18 years, C 63 years old. 

103. A schoolmaster, being asked how many scholars he 
had, said, ^^ If I had as many more as I now have, J as many^ 
^ as many, ^ and ^ as many, I should then have 435 ;" what 
was the number of his pupils ? Ans. 120. 

104. A and B commenced trade with equal sums of 
money ;- A gained a sum equal to 4 of his stock, and B losi 
$ 200 ; tiien A's money was double that of B's ; what was 
the stock of each ? 

By the condition of the question, one half of f , that isy I 
of the stock, is equal to ^ of the stock, less $ 200 j conse- 
quently, $ 200 is f of the stock. Ans. $ 500. 

105. A man was hired 50 days on these conditions.— that, 
for every day he worked, he l^ould receive $ '75, and, for 
every day he was idle, he shou>4 forfeit $ *25 ; at the ex- 
piration of the timi5j he received $ 27'50 ; how many days 
did he work, and how many was he idle ? 

Had he worked every day, his wag^ would have be«i 
$ «75 X 50 = $ 37'50, that is, $ 10 more than he received ; 
but every day he was idle lessened his wage& j^ *75 + $ *25 
= $ 1 ; consequently he was idle 10 days. 

Ans. He wrought 40, and was idle 10 days. 

106. A and B have the same income ; A saves ^ of his ; 
but B, by spending $ 30 per annum more than A, at the eod 
of 8 years finds himself $ 40 in debt ; \diat is their income, 
and what does each spend per annum ? - 

Am, Their income, $200 per annum; A spends $175, 
and B $ 205 per annum. 

107. A man, lying at the point of death, left to his three 
Mas his property; to A ^ wanting $20, to B f ^ and ta C 
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tbe rest, which was jilO less dian the shure of A; whtt 
was each one's share ? An$, $ 80, $ QO.and $ 70. 

108. There is a fish, whose head is 4 figet long ; his taO 
is as long as his head and i the length of his body, and hLi 
body is as long 'as his head and ^il ; what is the length of 
the fish ? 

The pupil will perceive, that the length of the body is ^ 
the length of the fish. , Am. 32 feet 

109. A can do a certain piece of work in 4 days, and B 
can do the same work in 3 days ; in what time would both, 
working togethet, perform it ? Ans, l<f days. 

110. Three persons can perform a certain piece of work in 
the following manner : A and B can do it in 4 days, B and 
C in 6 days, and A and C in 5 days : in what time can they 
aU do it together ? Ans, 3^ days. 

1 1 1. A and B can do a piece of work in 5 days ; A can do 
it in 7 days ; in how many days can B do it ? Ana, 17^ daySr 

112. A man died, leaving $ 1000 to be divided between 
his two sons, one 14, and the other 18 years of age, in such 
proportion, that the share of each, being put to interest at 6 
per cent., should amount to the same sum when they should 
arrive at the age of 21 ; what did each receive ? 

Ans. The elder, $646'153-f ; the younger, $463*846+. 

113. A house being let upon a lease of 5 years, at $60 
per annum, and the rent being in arrear for the whole time, 
what is the sum due at the end of the term, simple interest 
being allowed at 6 per cent. ? Am, $ 336. 

114. If 3 dozen pair of gloves be equal in value to 40 
yards of calico, and 100 yards of calico to three pieces of 
satinet of .30 yards each, and the satinet be worth W 
cents per yard, how many pair of gloves can be bou^t for 
$ 4 ? Ans, 8 pair* 

115. A, B, and C, would divide $ 100 between them, so 
as that B may have $3 more than A, and C $4 more than 
B ; how much must each man have ? 

Am, A $30, B $33, and C $37. 
' 116. A man has pint bottles, and half pint bottles ; how 

much wine will it take to fill 1 of eacih sort ? how 

much to fill 2 of each sort ? ' how much to fill 6 of each 

iort? 

117. A man would draw off 30 gallons of wine intcf I 
«>ifil and 2 pint botUes, of each an equal nmnber ; how 
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nanj botdet will it take, of each kind, to contom the dft 
gplkuis ? Am. 80 of each^ 

11& A merchant has canisters, aorae holdings pounds^ 
some 7 pounds, and some 12 pounds ; how many, of each 
■n equal number, can be filled out of 12 ewt. 3 qrs. 12 Iba* 
of tea ? Ans. 60. 

119. If 18 grains of silver make a thimble, and 12 pwt& 
make a teaspoon, how many, of each an equal number, can 
be made (roml5oz. 6 pwts. of silver ? Am. 24 of each. 

120. Let 60 cents be divided among three boys, in such 
a manner that, as often as the first has 3 c^nts, the second 
shall have 5 cents, and the third 7 cents ; how many cents 
will each receive ? Am. 12, 20, and 28 cents. 

121. A gentleman, having 50 shillings to pay among his 
labourers for a day's work, would give to every hoy 6 d., to 
every woman S d., and to every man 16 d. ; the number of 
boys, women, and men, was the same *, I demand the number 
of each. Am. 20. 

122. A gentleman had 7 iS . 17 s. 6 d. to pay among his 
labourers ; to every boy be gave 6 d., to every woman 8 d., 
and to every tnan 16 d. ; and there were for every boy three 
women, and for every woman two men ; I demand the num- 
ber of each. Am. 15 boys, 45 women, and 90 men. 

123. A fanner bought a sheep, a cow, and a yoke of oxen 
for $ 82'50 ; he gave for the cow 8 times as much as for 
the sheep, and for the oxen 3 times as much as for the cow ;, 
how much did hr give for each ? 

Am. For the sheep $ 2^50, the cow $ 20, and the oxen 
$60. 

124. There was a farm, of which A owned f , and B ^« 
the farm was sold for $ 1764; what was each one's share 
of the money ? Aii8. A's $ 504, and B's $ 126a 

" 125. Four men traded together on a capital of $3000, of 
which A put in j-, B j-, C ^, and D i^ ; at the end of 3 years 
they had gained $ 2364 ; what was each one^s share of the 
gain ? ( A's $ 1182. 

- ) B's $ 691. 

-^"*- ) C's $ 394. 

( D's $ 197. 

126. Three merchants accompanied ; A furnished f of 
die capital, B |, and the rest^ they gain $ 1250 ; what < 
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part of the capital did G furniah^ and what ia each ime'j 

share of the gain ? 

Ans. C Tarnished ^ of the capital ; a&d A's ahsre of the 
gain was $500, B's $468'75, and G's $281'25. 

127. A, B, and C, traded in company ; A pat in $ 500, B 
$050, and C 120 yards of cloth ; they gained $ 332^50, of 
which C's share was $120; what was the value of C's 
doth per yard, and what was A and B's shares of iht 
gain? 

NoU. C's gain, heing $ 120, is j^f ^ = ^ of the whole 
gain : hence the gain of A and B is readily found ; also the 
price at which C's cloth was valued per yard. 

^ C's cloth, per yard, $4. 
/ Ans, I A's share of the gain, $ 125. 

-^ (B's do. $87*50. 

128. Three gardeners, A, B, and C, having bought a 
piece of ground, find the profits of it amount to 120iS . per 
annum. Now the sum of money which they laid down was 
in such proportion, that, as oflen as A paid 5^ ., B paid 7£ ^ 
and as often as B paid 4iS., C paid 6£. I demand how 
much each man must have per annum of the gain. 

Nate, By the question, so often as A paid 5 jS ., C paid f of 
'7£, Ans. A 26i^. 13 s. 4 d., B 37<£. 6 s. 8 d., C 66£. 

129. A gentleman divided his fortune among his so^s, 
giving A 9£. as often as B 5£., and C S£, as often as B 
7iS.; C's dividend was 1537fig.; to what did the whole 
estate amount ? Ans, 1 1583dS . 8 s. 10 d. 

130. A and B undertake a piece of work for $ 54, on 
which A employed 3 hands 5 days, and B employed 7 hands 
3 days ; what part of the work was done by A, what part 
by B, and what was each one's share of the money ? 

Ans. A-]^and B^; A's money $22*50, B's $31*50. 

131. A and B trade in company for one year only; on 
the first of January, A put in $ 1200, but B could not 
put any money into the stock until the first of April; what 
did he then put in, to have an equal share with A at the end 
of the year ? Ans. $ 1600. 

132. A, B, C, and D, spent 35 s. at a reckoning, and, be* 
ing a little dipped, agreed that A should pay f , B ^, C ^, 
and D ^ ; what did each pay in this proportion ? 

Ans. A 13 s. 4 d., B 10 s., C 6 s. 8.d., and D 5 s. 

133. There are 3 horses, belonging to 3 men, employed to 
draw a load of plaster from Bostoia t» Yfv(i<i%^\isisi %^kS^^&\ 
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A and B's hones together are supposed to do f of the 
work, A and C's ^j B and C's j g ; they are to be paid 
proportionally; vrhdi is each one's share of the money ? 

(A's $11*50 (zz: if. 
Ans. I B't $ 5*75 (= ^J 

( c>s $ r 9^20 (= ^.; 

Proo/, - - - $ 26*45. 

134. A person, who was possessed of f of a vessel, sold 
f of his share for d75£ . ; what was the vessel worth ? 

Am. 15a0£. 

135. A gay fellow soon got the better of f of his for* 
tone ; he then gave lbOO.£. for a commission, and his profft- 
aion continued till he had but 450 iS. lefl, which he found to 
be ju*t f of his money, after he had purchased his commis- 
sion ; what was his fortune at first ? Ans, 3780 iS« 

136. A younger brother received 1560£ ., which was just ^^ 
of his elder brother's fortune, and 5f times the elder brother^i 
fortune was-f as much again as the father was worth ; pray, 
what was the value of his estate ? Ans. 19165iS. 14 s. 3f d 

137. A gentleman lejft his son a fortune, -f^ of which he 
spent in three months; f of ^ of the remainder lasted him 
nine months longer, when he had only 5S7M . left ; what 
was the sum bequeathed him by hk father ? 

Am. 2062iS. 18 s. 2^ d. 

138. A cannon ball, at the fost discharge, flies about a 
mile in eight seconds ; at this rate, how long would a baD. 
be in p<*ssing from the earth to the sun, it being 95173000 
miles distant ? 

Am. 24 years, 46 days, 7 bouts, 33 minutes, 20 seconds. 

139r A general, disposing his army into a square battalion^ 
found he had 231 over and above, but, increasing each side 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist ? Ana. 19000. 

140. A and B cleared, by an adventure at sea, 45 guineas, 
which was 35 iS. per cent, upon the money advanced, and 
with which they agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was found to be 11 to A, as 
often as 8 to B ; what money did each adventure ? 

A^is. A 104i&. 4 s. 2|| d., B 75iS. 158. 9^ d. 

141. Tubes may be made of gold, weighing not mom 
than at the rate of j^^ of a grain per foot ? what would b^ 
ibe ireiight of tjch atube^ which would extend across tfa# 
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Atlantic from Boston to London, estimating the distanee at 
6000 miles ? Aug. 1 lb. 8 oz. 6 pwts. 3^ grs. 

I 142. A military officer drew up his soldiers in rank and 
file, having the number in rank and file equal ; on being 
reinforced with three times his first number of men, he 
placed them all in the same form, and then the number in 
rank and file was iust double what it was at first ; he was 
ag^in reinforced with three times his whole number of men, 
and, after placing tbem all in the same form as at first, his 
number in rank and file was 40 men each ; how many men 
had he at first ? Ans. 100 men. 

143. Supposing a man to stand 80 feet from a steeple, and 
that a line reaching from the belfry to the man is iust 100 
feet in length ; the top of the spire is 3 times as high above 
the ground as the steeple is; what is the height of the 
spire ? and the length of a line reaching from the top of the 
spire to the man ? See IT 109. 

Am, to lastj 197 feei, nearly. 

144. Two ships sail from the same port; one sails direct- 
ly east, at the rate of 10 miles an hour, and the other direct- 
ly south, at the rate of 7^ miles an hour ; how^ many miles 

<i4>art will they be at the ^nd of 1 hour ? 2 hours ? 

— — 24 hours ? 3 days ? Ans, to lasij 900 miles. 

145. There is a square field, each side of which is 50 
lods ; what is the distance between opposite comers ? 

Ans. 70'71 -f- rods. 

I 146. What is the area of a square field, of which the op-» 

posite corners are 70^71 rods apart ? and what is the length 

of each sidei Ans, to last, 50 rods, nearly. 

I 147. There is an oblong field, 20 rods wide, and the dis- 

'tance of the opposite comers is 33^ rods ; what is the l^gth 

of the £eld ? — — Jts area ? 

Ans. Length, 26f rods; area, 3 acres, 1 rood, 13f rods. 

148. There is a room 18 feet square ; how many yards 
of carpeting, 1 yard wide, will be required to cover tne floor 
of it ? 18? = 324 ft = 36 yards, Ans. 

149. If the floor of a square room contain 36 square 
yards, how many fe^t does it measure on each side ? 

A»vl8<fitf 
When me side of a square is given, how d^ 

urea, or superficial contents ? ^f ^ square iB pv«n> 

When the area, or superficial cop*- '**** '^ 
Jiowdo you find onesUe? 
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150. If an oblong piece of ground be 80 rods long and 
20 rods wide, what is its area ? 

Note. A Parattelogranij or ObUmgj 

IP ^ has its opposite sides equal and par* 

/ 1 allely but the adjacent sides unequal. 
/ I Thus A B C D is a parallelogrami 
£ A F B and also E F C D, and it is easy 

to see, that the contents of both are 
equal. Ans. 1600 rods, == 10 acres. 

151. What is the len^^h of an oblong, or parallelogram, 
whose area is 10 acres, and whose breadth is 20 rods? 

Ans, 80 rods. 

152. If the area be 10 acres, and the length 80 rods, 
what is the other side ? 

When the length and breadth are given, how do you find 
the arm of an oblong, or parallelogram ? 

When the area and mie side are given, how do you find 
the other side ? 

153. If a board be 18 inches wide atone end, and 10 
inches wide at the other, what is the mean or average width 
of the board ? Ans, 14 inches. 

When the greatest and least width are given, how do you 
find the mean width ? 

154. How many square feet in a board 16 feet long, I^ 
feet wide at one end, and 1^3 at the otilier ? 

Mean width, V^ "^ ^'^ = 1^55 ; and 1*65 X 16 = 24*8 
fi&et, Ans. 2 

155. What is the number of square feet in a board 28 
feet long, 2 feet wide at one end, and running to a point at 
the other ? Jtnt, 20 feet 

How do you find the contents of a jiraight edged boaid, 
when one end is widei than the other r* 

If the length be in feety aud the breadth in feet, in what 
denomination will the product be ? 

If the length be feel, and the breadth ijtchesy VfhAi parisof 
ufoot will be the product ? 

156. There is an oblong field, 40 rods long and 20 rods 
wide.; if a straight line be dmwn from one comer to the op- 
poate comer,, it will be divided into two eq^ ti^lbHm^/ed 
triangles ; what is the area of each ? 

iliisu 400 square rods = 2 acses 2f9ods. 
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II&7. What is the a?ea of a triasgle, of whkk ibe hate it 
30 rods, and die perpendicular 10 rodH? Ajh$, 150 t&U* 

158. If tlie area be 150 rods, and tbe base 30 rods, wtiat 
is ih^ perpendicular ? ilfis. 10 rods. 

159. if the perpendicular be 10 rods, and the area 150 
rods, what is the bcise ? Am, 30 rods. 

When the Ipgs (the base and perpendictdar) uf a right* 
angled triangle are given, how do you find its area ? 

When tlie area and cne of the legs are given, how do you 
find the other leg? 

Note. Any triane^le may be divided into two righi^angled 
triangles, by drawing a perpendicular from one comer to the 
oppo^te side, as may be seen by the annexed figure. 

Here A B C is a triangle, di-' 
vided into two right-angied trian- 
gles, A d C, ard d B C; there- 
lore the ivhole basey A B, multi- 
plied by one half the f^erpeiidicular 
d C, will give the area of the 
whole. If A B =: 60 feet, and 
4 C = 16 feet, what h the area ? Am. 480 feet 

160. There is a triangle, fach side of which is 10 feet; 
what is the length of a perpendicular fro.n one angle to 
its opposite side ? and what is the area of the triangle ) 

Note, It is plain, the perpendicular will divide the oppo- 
site side into two eqiud parts. See IT 109. 

Am, Perpendicular, 8*66 -}- feet ; area, 43'3 + feet. 

161. What is the solid contents of a cube measuring 6 
feet -on each side ? Am. 216 feet 

When one side of a cube is given, how do you find its 
solid contents ? 

When the solid contents of a cube are given, how do you 
find one sule of it ? 

162. How many cubic inches in a brick which ia B inches 

long, 4 inches- wide, and 2 inches thick? in 2 bricks? 

in 10 bricks ? Atis. to la^t^ 640 cubic inches. 

J63. How many bricks in a cubic foot ? in 40 cubic 

feet ? ill lOOO ^ubic feet ? Am. to Utnt^ 27000. 

164; How many bricks will it take tti build a wail 40 feci 
in length, 12 k«et high, and 2 feet thick ? Am. 25920. 

165. If a wail be 150 brick<«, =r lini .eet, in h-ngth, audi 
4 bricks, =:= 16 inc^ies, m thickness, how many bricks wiSl 
lay «i&e cottcse? 2 courses? 10 euurbcs? If lihi 
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wall be 48 courses, = 8 feet, high, how maBy bricks will 
build it ? 150 X 4 = 600, and 600 X 48 = 28800, Ans. 

166. The river Po is 1000 feet broad, and 10 feet deep, 
and it rons at the rate of 4 miles an hour ; in what time 
will it discharge a cubic mile of water (reckoning 5000 
feet to the mile) into the sea ? Ans. 26 days, 1 hour. 

167. If the country, which supplies the river Po with 
water, be 380 miles long, and 120 broad, and the whole 
land upon the surface of the earth be 62,700,000 square 
miler, and if the quantity of water discharged by the rivers 
into the sea be every where proportional to the extent of 
land by which the rivers are supplied ; how many times 
greater ihan the Po will the whole amount of the rivers be ? 

^v . ' . i I /' . ; Ans. 1375 times. 

168. Upon the same supposition, what quantity of water, 
altogether, will be discharged by all the rivers into the sea in 
a year, or 365 days? Ans. 19272 cubic miles. 

169. If the proportion of the sea on the surface of the 
earth to that of land be as 10^ to 5, and the mean depth of 
the sea be a quaiter of a mile ; how many years would it 
take, i(the ocean were empty, to fill itby the rivers running 
at the present rate ? Ans. 1708 years, 17 days, 12 hours. 

170. If a cutic foot of water weigh 1000 oz. avoirdupois, 
and the weight of mercury be 13^ times greater than of 
water, and tlie height of the mercury in the barometer (the 
weight of which is equal to the weight of a column of air 
pn the same base, extending to the top of the atmosphere) 
be 30 inches ; what will be the weight of the air upon a 

square foot ? a square mile ? and what will be the 

whole weight of the attnosphere, supposing the size of the 
earth as in questions 166 and 168 ? 

Ans. 2109^375 lbs. weight on a square foot. 

62734376000 mile. 

lO24998046.875pOQQOOO of the whole atmosphere. 

171. If a circle be 14 feet in diameter, what is its circum- 
ference ? 

Note. It is found by calculation, that the circumference of a 
circle measures about 3f times as much as its diameter^ or, 
more accurately, in decimals, 3^14159 times. Ans. 44 feet 

172. If a wheel measure 4 feet across from side to side, 
how many feet around it ? Ans. 12f feet 

173. If the diameter of a circular pond be 147 feet, what 
if rtr circumference ? Ans. 462£Mi» 
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174. What is the diameter of a circle, iivhose eircnmfe^ 
rence is 462 feet ? Ans. 147 feet 

175. If the distance through the centre of the earth, from 
side to side, be 7911 miles, how many miles aromid it? 

7911 X 344159 = 24853 square miles, nearly, Ans. 

176. What is the area or contents of a circle, whose diam- 
eter is 7 feet, and its circumference 22 feet ? 

Note. The area of a circle may be found by multiplying 
^ the dxameter into ^ the circumference, Ans. 38^ square feet. 

177. What is the area of a circle, whose circumference ia 
176 rods? Ans. 2464 rods. 

178. If a circle is drawn within a s(jpiare, containing 1 
square rod, what is the area of that circle ? 

Note. The diamet<ri||brthe circle being 1 rod, the circum- 
ference will be 344159. Ans. ^7854 of a square rod, nearly. 

Hence, if we square the diameter of any circle, and multi- 
ply the square by ^7854, the product will be the area of the 
circle. 

179. What is the area of a circle whose diameter is 10 
rods ? lOa X *7854 z= 78*54. Ans. 78'64 rods. 

180. How many square inches of leather will cover a 
ball 3^ inches in diameter ? 

Note. The area of a globe or haU is 4 times as much as 
the area of a circle of the same diameter, and may be found, 
therefore, by multiplying the whole cirtmnference into the 
whole diameter. Am^ 38^ square inches. 

181. What is the number of square miles on the surface 
of the earth, supposing its diameter 791 1 miles ? 

7911 X 24853 = 196,612,083, Ans. 

182. How many, solid inches in a ball 7 inches in diame- 
ter ? 

Note. The solid contents of a globe are found by multiply- 
ing its area by ^ part of its diameter. 

Ans. 179§ solid inches. 

183. What is the number of cubic miles in the earthy 
supposing its diameter as above ? 

^ ilns. 259,233,031,435 niiles. 

184. What is the capacity, in cubic inches, of a hollow 
globe 20 inches in diameter, and how much wine wtil it 
contain, 1 gallon being 231 cubic inches ? 

Ans. 4188*8 -f- cubic inches, and 1843 -f- gallons. 

185. There is a round log, all the way of a bigness ; the 
areas of the circular ends Of it ace e«i(^bL ^ %^»^sa3^ l^^^^S 



ImIw mimy solid f'^et doer? 1 foot in length of this log eon- 

tuft? •^—2 feet in length? 3 feet? 10 feet? 

A solid of this Ibrm is called a Cylitider, 

How do you find the solid content of a cylinder, when 
Ihe arem of (me endj and the lenpth are given ? 

186. What is the solid content of around stick, 20 feet 
long and 7 inches through, that is, the ends being 7 inches 
m diameter ? 

Find the area of one end^ as before taught, and multiply it 
by the knffth. Am. 5^347 {- cubic feet 

If you multiply square inches by inches in lengthy what 
parts of a foot wiU the product be ? ■ if square ittckes by 
foet in length, what part ? 

187. A bufhel measure is 18'5 fbdtes in diameter, and 8 
isches de^ ; how many cubic inch^^K>es it contain ? 

Ans. 2150*4+. 

It is plain, from the above, that the solid content of ail 
bodies, which are of uniform bigness throughout, whatever 
may be the form of the ends, is found by fnuU^Atfing the 
wtea of one end into its height or length. 

Solids which decrease gradually from the base till they 
come to a point, are generally called Pyrcanids, If the base 
be a square, it is called a square pyramid; if a triangle, a 
trkmguktf pyramid ; if a circle, a lirrdar pyramid^ or a cane. 
The point at the top of a pyramid is called the xerUX^ and 
a line, dra^vn from i^ vertex perpendicular to the ha»e^ is 
called the perpendiaKar height of the pyramid. 

The «o/iii content of any pyramid may be found by multi- 
plying the area of the base by ^ of the perpendicular height 

188. What is the solid content of a pyramid whose base 
is 4 feet square, and the perpendicular height 9 feet ? 

42 X f = 48. Ans. 48 feet 

189. There is a cone^ whose height is 27 feet, and whose 
hose is 7 feet in diameter ; what is its content ? 

Ans. 346^ feet 

190. There is a cask, whose head diameter is 25 inches, 
liung diameter 31 inches, and whose length is 36 inch*^8; 
how many wine gallons does it contain ? ■ ■ hew many 
beer gallons ? 

Note. The metfn diameter of the cask may be found hf 
adding 2 thirds, or, if the staves be but little curving, 6 
tnthsi of the difference between the bead and bimg diame- 




*^ 
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teUy to the head diameter. The cask will thea be-reduoed 
to a cylinder. 

Now, if the square of the mean diameter be multiplied bj 
^7854, (ex. 177,) the product will be the area of one endy 
and that, multiplied by the length, in inches, will give the 
solid content, in cubic inches, (ex. 185,) which, divided 
by 231, (note to table, wine meas.) will give the content in 
wine gallons, and, divided by 282, (note to table, beer meas.) 
will give the content in ale or beer gallons. 

In this process we see, that the square of the mean diame- 
ter will be multiplied by ^7854, and divided, for wine gal- 
lons, by 231. Hence we may contract the operation by 
only multiplying by their quotient (^^^*- = '0034 ;) that is, 
by '0034, (or by 34, pointing off 4 figures from the product 
for decimals.) For the same reason we may, for beer gal- 
lons, multiply by (i^Uj^ == '0028, nearly^) '0028, &c. 

Hence this concise Rule, for guaging or measuring casksy — 
Multiply the square of the mean dia/meter by the length; mul" 
tiply this product by 34 for wine^ or by 28 for beer^ andj point" 
ing off four decimals^ the product toiU be the content in gallons 
and decimals of a gaUon. 

In the above example, the bung diameter, 31 in. — 25 in. 
the head diameter = 6 in. diflfercnce, and f of 6^=: 4 inch;^s; 
25 in. 4~ ^ ii^* = ^^ ^^* mean diameter. 

Then, 29^ = 841, and 841 X 36 in. z= 30276. 
rp. ( 30276 X 34 = 1029384. Ans. 102*9384 wine gals. 
i nen, ^ ^^^^g X 28 = 847728. Ans. 84'7728 beer gals. 

191. How many wine gallons in a cask whose bung diame- 
ter is 36 inches, head £ameter 27 inches, and length 45 
inches? iiw. 166'617. 

192. There is a lever 10 feet long, and the fulcrum^ or 
prop, on which it turns, is 2 feet from one end ; how many 
pounds weight at the end, 2 feet from the prop, will be bal- 
anced by a power of 42 pounds at the other end, 8 feet from 
the prop ? 

Note. In turning around the prop, the end of the lever 8 
feet from the prop will evidently pass over a spax:e of 8 inches, 
while the end 2 feet from the prop passes over a space of 
2 inches. Now, it is a fundamental principle in mechanics, 
that the weight and power will exactly balance each othety 
when they are inversely as the spaces they pass over. H^ncei 
m tiuB example, 2 pounds, 8 feet from die prop, will balanee 
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t pounds 2 f<^et from the f^rop ; therdbre, if we dSo&fe Hie 

tUstance of the POWER from the prop by the distance of C^ 
. WEIGHT /*oni the propy the quotumt wiU alwa^ txpret^ the 
nnio of the WEIGHT to the power ; f =: 4, that is, the iceighi 
will be 4 times e« much as thepotcer. 42 X ^ == ^68. 

A»9, 168 lbs. 

193. Supposing the leve as above, what power would it 
require to raise 1000 pounds? Am. ^st r= 250 pouodg. 

194. If the weight to be raised be 5 tirues as much as the 
power to be applied, and the distance of the weight from the 
prop be 4 feet, how far from the prop must the power b< 
applied ? Ana. 20 feet 

195. If the greater distance be 40 feet, and the less ^ of a 
foot, and the power 175 pounds, what is the wpinht ? 

Au^* 14030 pounds. 

196. Two men carry a kettle, weighing 200 pounds; tkt 
kettle is suspended on a pole, the bale being 2 feet 6 inehea 
from the hands of one, and 3 feet 4 inches from the hands 
of the other ; how many pounds does each bear ? 

* ( 85^ pounds. 

197. There is a windlass, the wheel of which is 60 
inches in diameter, and the axis, around which the rope 
coils, is 6 inches in diameter; how many pounds on the ajde 
will be balanced by 240 pounds at the wheel ? 

Note. The spaces passed over are evidently as the diame* 
lersy or the circumferences j therefore, ^ = 10, ratio. 

Ans. 2400 pounds. 

198. If the diameter of the wheel be 60 inches, what 
must he the diameter of the axle, that the ratio of the weight 
to the power may be 10 to 1 ? Ans. 6 inches. 

Note. This calculation is on the supposition, that there 
is no jrictiony for which it is usual to add ^ to the power 
which is to work the machine. 

199. There is a screw, whose threads are 1 inch asun- 
der, which is turned by a lever 5 feet, = 60 inches, long f 
what is the ratio of the weight to the power? 

Note* The power applied at the end of the lerer will d^ 
•criHe the circumference of a circle 60 X 2 = 1:^0 inches 
HI dian^eter, while the weight is raised 1 inch ; therefore^ 
the rerffe will be found by dividing the circmnfereHCf. of a circle^ 
diameter is ttoice the length of the kvery by the SHmtce 







ietween the threads of the aerem. 120 X 3f =s 377f dr- 

eumforence, and -7--^ =: ?77f , ratio, Atis. 

200* There » a screw, whose threads are { ef an inch 
asunder; if it be turned by a le^er 10 feet long, what weigkl 
will be balanced by 120 pounds power ? An$, 30171 ponnda. 

201. There is a machine, in which the power moves over 
10 feet, while the weight is raised 1 inch ; what is the 
power of that machine, that is, what is the ratio of the 
weight to the power 1 Ansi 120. 

20^. A man put 20 apples into a wine gallon measure, 
which was afterwards filled by pouring in 1 quart of water; 
required the contents of the apples in cubic inches. 

Ans, 173^ inches. 

203 A rough stonfe was put into a vessel, whose capaci- 
ty was 14 wine quarts, which was afterwards filled with 24 
quarts of water; what was the cubic content of the stone? 

An8» 664| inches. 
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NOTES. 

No. I. 

Ovrnicnn, Sppl. 17, IMS. 

For value received, T promise to pay to OnvEia Bountipto, 
#r order, sixty -three dollars fifty-four cents, on demand, with 
iuterest after three months. William Trusty. 

Attest^ Timothy Testimony. 

No. 11. 

Bilfbil, Sept. 17, 18t». 

Pot value received, I promise to pay to O. R., or bearev 

'■' dollars cents^ three months after date, 

PfiTER PencHmt 



860 WOMMS OF KOTStf. 

N0.IH. 

By two Persons, 

Ariao, Sept. 17, 1802^ 

For value received, we, jointly and severally, promise to 

pay to C. D., or order, ■ dollars cents, on 

demand, with interest Alden Faithfitl. 

Attesty Constance Adley. James. Fairface. 



Observatums, 

1. No note is negotiable unless the words " or order^^^ other- 
wise " or bearer y"^^ be inserted in it. 

2. If the note be written to pay him " or order^^^ (No. I.) 
then Oliver Bountiful may endorse this note, that is, write 
his name on the backside, and sell it to A, B, C, or whom 
he pleases. Then A, who buys the note, calls on William 
Trusty for payment, and if he neglects, orjs unable to pay^^ 
A may recover it of the endorser. 

3. If a note be written to pay him " or bearer^^^ (No. II.) 
then any person, who holds the note, may sue and recover the 
same of Peter Pencil. 

4. The rate of interest, established by law, being six per 
cent per anrnmiy it becomes unnecessary, in writing notes, to 
mention the rate of interest; it is sufficient to write them 
for the payment of such a sum, with interest, for it will be 
unflerstood legal interest, which is six per cent 

5. All notes are either payable on demand, or at the ex- 
piration of a certain term of time agreed upon by the parties, 
and mentioned in the note, as three months, a year, &c. 

6. If a bond or note mention no time of payment, it is 
always on demand, whether the words "on demand** be 
expressed or not 

7. All notes, payable at a certain time, are on interest as 
soon as they become due, though in such notes there be no 
mention made of interest 

This rule is founded on the principle, that every man 
ought to receive his money when due, and that the non- 
payment of it at that time is an injury to him. The law, 
therefore, to do him justice, allows him interest from the 
time the money becomes due, as a coiLpensation for the. 
injury. 

8. Upon the same principle, a note, payao^^ on demand, 
without any mention made of interest, is on mtcrest after a 



demand of pajment, £m upon denasd sodli notit inma- 
ditttely become due* 

9i if a Doto be given for a 8pe<:ific article, at rje, payable 
in one^ two, or three months, or in any certMn time, and the 
ri^et of Mch note sulFers the time to clRpae without de- 
liveiiog such article, the holder of the note will not be 
obliged to take the article afterwards^ bnt may demand and 
recover the value of it in money. 



BONDS. 

A Bondj foith a Conditienj from one to another. 

Know all men by these presents, that I, C. D. of, &c.. In 
the eounty of, &c., am held and firmly bound to £. F», o^ 
&e., in two hundred dollars, to be paid to the said E. F., er 
his certain attorney, his executors, administrators, or assagna, 
to which payment, well and truly to be made, I bind myself, 
my heirs, executors and administrators, firmly by tbes^ 
presents. Sealed with my seal. Dated the eleventh day of 

y in the year of our Lord one thousand eight nun- 

dred and two. 

The Condition of this obligation is such, that, if the above- 
bound C. D., his heirs, executors, or administrators, do and 
shall well and truly pay, or cause to be paid, unto tke above- 
named £. F., his executors, administrators, or Msigns, the 
full sum of two hundred dotars, with legal interest for 
the same, on or before the eleventh day of — — next en- 
suing; the date hereof, — then this obli^tion to be void, or 
otherwise to remain in full force and virtue. 

Signed, &c. 



A QmdUion af a Cotmter Bond^ or Bond of Indemmty^ where 
one man becomes bound for another. 

The condition of this obligation is such, that whereas die 
above-named A. B., at the special instance and lequest, and 
for the only proper debt of the above-bound C. i)., togethe 
with the said C. D.. is, and by one bond or obligation hep 
ing equal date with the obligation above-written, held f 
firmly bound unto E. F., of, &e., in the penal sum of — — j 
dollars, conditioned for the payment or the sum of, tac,^ 
legal interest for the same, on the ' ^vj ^^- 
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S6S roKMs or bsceifts. 

next enmiing the date of the said in part recited oblig&tioxi, j^ 
as in and by the said in part recited bond, with the condition r 
thereunder written, may more fully appear ; — if^ therefore, the 
said C. D., his heirs, executors, or administrators, do and 
shall well and truly pay, or cause to be paid, unto the said 
£. F., his executors, administrators, or assigns, the said snm 
of, &c., with legal interest of the same, on Ae said ■ 
day of, &c., next ensuing the date- of the said in part re- 
cited obligation, accordirg to the true intent and meaning, 
and in full discharge and satisfaction of the said in part rer 
cited bond or obligation, — ^then, &c.— otherwise, &c . ~ 



Note, The principal difference between a note and a 
bond is, that the latter is an instrument of more solemnity, 
being given under seal. Also, a note may be controlled by 
a special agreement, different from the note, whereas, in case 
of a bond, no special agreement can in the least control 
what appears to nave been the intention of the parties, as 
expressed by the words in the condition of the bond. 



RECEIPTS. 

Sitgrie\'es, Sept. 19, 1802. 

Received from Mr. Durance Adlet ten dollars in full 
of aH accounts. Orvand Constance. 

Shgrieves, Sept. 19, 180S. 

. Received of Mr. Orvand Constance five dollars in fuU 
of all accounts. Durance Adlet. 



Receipt for Money received on a Note, 

SitgT'eves, Sept 19, 1802. 

Received of Mr. Simpson Eastly (by the hand of Titus 
Trusty) sixteen dollars twenty-five cents, which is en- 
dorsed on his note of June 3, 1802. 

Peter Cheerful* 

V 

M 

A Rece^for Money received on Accotmt, 

Sitgrieves, Sept 19, 1808. 

Received of Mr. Grand Landike fifty dollars on ac- 

CQtmt El.DRO JSlACKLEY, 



i 



FORMS or REClEIFTSy &d. — ^BOOK-K£EPIirO* SK^S 

Receipt for Money received for another Penon, 

^ Salem, Aug. 10, 18S7. 

Received from P. C. one hundred dollars for account of 
J. B. Eli Truman. 



Receipt for Interest due on a Note. 

Amherst, July 6, 1827. 

Received of I. S. thirty dollars, in full of one year's in- 
terest of $500, due to me on the day of 

last, on note from the said I. S. Solomon Gray. 

Receipt for Money paid before it becomes due. 

Hillsborough, May 3, 1827. 

Received of T. Z. ninety dollars, advanced in full for one 
year's rent of my farm, leased to the said T. Z., ending the 
first day of April next, 1828. Honestus James. 

Note. There is a distinction between receipts given in 
full of aU accounts, and others in full of aU demands. The 
former cut off accounts only ; the latter cut off not only ac- 
counts, but all obligations and right of action. 

ORPERS. 

Arehdale, Sept. 9, 1802. 
Mr. Stephen Burgess. For value received, pay to A. 
B., or order, ten dollars, and place the same to my account 

Samuel Skinner. 



Pittsbufi^, Sept 9, 18S1. 

Mr. James Robottom. Please to deliver Mr. L. D. such 
goods as he may call for, not exceeding the sum of twenty- 
five dollars, and place the same to the account of your 
humble servant, Nicholas Reubens. 



800s-SBBPziira. 

It is necessary that every man should have some regular, 
iiniform method of keeping his accounts. What this metho<{ 
shall be, the law does not prescribe ; but, in cases of di^ 
pute, it requires that the book, or that on which the chari^s 
were originally made, be produced in open court, when A^ 
wiU be required to answer to the following questions ;— 
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